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> This family has just lost one of its 
most essential possessions—the family 
automobile. It wore out and it can’t be 
replaced. This can happen to millions 
of families if they continue to neglect 
their engines, despite repeated warn- 
ings. An automobile engine can be 
worn out in a few years, or made to last 
almost indefinitely, depending on the 
care it gets. 
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There are men in every community 
who know how to protect your engine 
and insure its long life. They are the 
motor service men. 

Go to one of these men, and put your 
car in his hands, to watch and protect. 
It's everyone’s duty to do this, as well 
as good judgment. 


HASTINGS MANUFACTURING CO. » HASTINGS, MICH 
Hastings Mfg. of Canada, Ltd., Toronto 


* It’s a privilege to buy War Bonds 











—* 


F ama” as ) 
Spi 


TOUGH on oil-pumping « 


¢ be 'F 
> mes. Raia 


a 
2h. Zittil 


GENTLE on cylinder walls 





Practic: 
388 pa 
importa 


A conci 
machine 
method: 


CAL 


Mathen 
Practic 
Easy, « 


AUD 


A pract 
men, 0} 
ing of 
gines. 

standar 


AUD 


A prac 
theory, 
cluding 
flexible 
book is 


AUC 


A key 

Modula 
engines 
Diagra 
Authen 


For m: 
1440 | 
in hai 
Weldi: 


AUL 
G 


A prac 
carpen' 
vols., | 
pocket 


A Pra 
langua 
tures | 
Pipe } 
Diagr: 


210 F 
trical : 
appara 
comple 


Tells ' 
stood. 
illumi 
wiring 
_ 





munity 
engine 
ire the 


at your 
rotect. 
is well 


S, MICH 
{) 





AUDELS AIRCRAFT WORKER.....$1 


Answers Your Questions on 1—Aircraft Materials, Terms, Parts. 
ag wn oe Working Drawings. 3—Mathematics, How to Fig- 

i—Layout & Bending. 5—Tools & Machines. 6—Riveting, 
Spot Welding & Hints. 7—Fabrication, Angles, etc. 8—Assem- 
bly, Fuselage, Wing & Final—How to Use Tools. 9—Tables & 
Data, Symbols, Army & Navy Specifications, etc. 240 Pages Illus. 


AUDELS SHEETMETAL 
PATTERN LAYOUTS............$4 


Developed by Experts for Sheet Metal Workers, Layout Men & 
Mechanics. A Practical Encyclopedia in 10 Sections, size 7x 10 


x 2—1125 Pages——350 Layouts—1600 Illustrations. 1001 Key 
Facts. Fully indexed for ready reference in answering your layout 
— ms. Covers all phases of sheet metal work including Pattern 


utting, Pattern Development & Shop Procedure. 


AUDELS SHEETMETAL WORKERS 
oA, rrr 


Practical inside information. Fundamentals of Sheet Metal Work. 
388 pages. Illustrated. 11 sections. Cléarly written. Essential & 
important facts, figures, pointers in everyday language. Ref. Index. 


AUDELS WELDERS GUIDE...... 2229 


A concise, practical text on operation & maintenance of all welding 
machines for all mechanics. Over 400 pages, illustrated. Covers all 
methods of electric and acetylene welding including airplane work. 


AUDELS ANSWERS O 
BLUE PRINT READING..........$2 


For Mechanics & Builders, Covers all types of blue print reading 
including ship & airplane. 376 pages, fully illustrated. 


AUDELS NEW MACHINIST & 
TOOLMAKERS HANDY BOOK.. .$4 


Covers modern machine shop practice in all its branches. 5 prac- 
tical books in 1. New from cover to cover. Tells how to set up & 
operate lathes, screw and milling machines, shapers, drill presses 
and all other machine tools. 1600 pages, fully illustrated, 5 x 644 
zx 2. Indexed. 5 sections. l—Modern Machine Shop Practice. 2— 
Blue Print Reading & How to Draw. 3—Calculations & Mathe- 
matics for Machinists. 4—Shop Physics. 5—How to Use the 
Slide Rule. 60 chapters. oy to sean and understand. A shop 
companion that answers your questio’ 


MATHEMATICS & 
CALCULATIONS FOR MECHANICS $2 


Mathematics for home study or reference. 700 pages, 550 illus. 
Practical mathematics from beginning. How to figure correctly. 
Easy, correct methods covering a complete review. Ill. & Indexed. 


AUDELS AUTOMOBILE GUIDE... $4 


A practical quick ready reference book for auto mechanics, service 
men, operators & owners. Explains theory, construction & servic- 
ing of modern motor cars, trucks, buses & auto type Diesel en- 
gines. 1540 pages, fully illustrated. 55 chapters. Indexed. A 
standard book for mechanics. New fluid drive covered. 


AUDELS DIESEL ENGINE MANUAL $2 


A practical, concise treatise with questions and answers on the 
theory, operation and maintenance of modern diesel engines in- 
cluding General Motors 2 cycle Diesel. 384 pages, fully illus., 
flexible binding, pocket size. All detajls plainly brought out, this 
book is of extreme value to engineers, operators & students. 


AUDELS RADIOMANS GUIDE..... $4 


A key to the practical understanding of radio including Frequency 
Modulation, Television, etc., Aircraft & Marine Radio. For radio 
engineers, servicemen, amateurs. 772 pages. 400 Illustrations & 
Diagrams. Photos. Review Questions & Answers, Reference Index. 
Authentic, clear, concise. 


HANDY BOOK OF 
PRACTICAL ELECTRICITY .....$4 


For maintenance engineers, electricians & all electrical workers. 
1440 Pages, 2600 Illus. Covers important electrical information 
in handy "Wy 4 Marine Wiring, Radio Principles, 
Welding. Indexed. A Key to a practical "2 BUIL of electricity. 


UDELS CARPENTERS & BUIL 
GUIDES—4 Vols. ...............$6 


A practical illustrated trade assistant on modern construction for 
carpenters, ang builders, mechanics and all woodworkers. 4 
vols., 1600 pages, 3700 yee pean covers. Each volume 
pocket size. Sold separately $1.5 


AUDELS PLUMBERS & “STEAMFITTERS 
GUIDES—4 Vols. ...............$6 


A Practical Trade Assistant & Ready Reference. Explains in plain 
language & by clear illustrations, diagrams, charts, graphs, pic- 
tures principles of modern plumbing practice including Marine 
Pipe Fitting and Air Conditioning. 4 Vols.—1670 Pages—3642 
Diagrams. Each Vol. Pocket Size. Sold Separately $1.50 a Vol. 


AUDELS WIRING DIAGRAMS......$1 


210 Pages. Illustrated. Gives practical facts on wiring of elec- 
trical apparatus. It explains clearly in simple language how to wire 
apparatus for practically all fields of electricity. Each diagram is 
complete & self-explanatory. Highly Endorsed Pocket Companion. 


AUDELS ELECTRONIC DEVICES... $2 


Tells What You Want to Know About Electric Eye. Easily Under- 
stood. Covers photo-electric cells & their applications, Amplifiers, 
illumination, frequencies, voltage, photecell, tubes, Ohm’s Law, 
wiring diagrams, etc. 

















AN AUDEL GUIDE IS A GOOD FRIEND! 


Use the brains and experience of others in these Guides of the 
Trades. Save time and money with right methods, short cuts, 
labor saving ideas. CHECK NOW! You can look over any Audel 
Guide in your home. Start the Easy Payments if satisfied. 


aeene===== CUT HERE-====----- 


‘(MAIL ORDER 


THEO. AUDEL & CO., 49 W. 23rd St.,New York 10 
Please mail me for 7 days’ free examination the 
books marked (X) below. I agree to mail $1 in 
7 days on each book or set ordered, and to further 
mail $L a month on each book or set ordered until 
I have paid purchase price. 
If Iam not satisfied with Guides I will return them. 
0 Audels PUMPS, HYDRAULICS & AIR COMPRESSORS $4. 


] Audels WELDERS GUIDE. . . 2. «© «© «© «© « ds 
C Audels BLUE PRINT READING “i te on er 2 
] Audels SHEET METAL WORKERS Handy Book. . 1. 
© Audels SHEET METAL —- LAYOUTS .. 4. 
0 Audelts AIRCRAFT WO co- 
O) Audels MATHEMATICS i CALCULATIONS | | 2. 


C Audels MACHINISTS a Sa Handy Book 4. 


0 Audels DIESEL ENGINE be ec ee ee Oe 
.) Audels MECHANICAL Dictionary aa a a 
CO Audels AUTO GUIDE . . . « « « 5s « « « & 
0 Audels MARINE ENGINEERS HANDY BOOK . . 4. 
_] Audeis rs eae Handy Book... ... i. 
] Audels MARINE Ho ge neers Guide os = 
0 Gueths MECHANICAL os: panel course’ = : > 

gn . ss b 
0 Audels MILLWRIGHTS and Mechanics Guide ae 


2 Audels CARPENTERS and Builders Guides (4 vols.) 6. 
(j Audels PLUMBE: — Steamfitters Guides (4 vols.) 6. 
2 Audels MASONS a Builders Guides (4vols.) . . 6. 
0 Master PAINTER rr DECORATOR 2. 
0 Audeils GARDENERS & GROWERS GUIDES {4 vols.) 6. 
Cj Audels ast and 7 eee — 
Nos. y eh 7 and 8 com ° 

2 Audels mater a ractical Le NEERING ” e 
) Audels Answers on REFRIGERATION ° 
] Hawkins Aids to ENGINEERS. EXAMINATION ° 
() Rogers MACHINIST GUIDE .....+s. + 
| Audels WIRING DIAGRAMS 

) Audels Hand Y Book of PRACTICAL ELECTRICITY 4. 
] Audels ELECTRICAL POWER CALCULATIONS. . 2. 
] Hawkins ELECTRICAL Guides at Sl.each . . . 10. 
(— Audels ELECTRONIC DEVICES .. oS ow 8 2. 
] Audels ELECTRIC ey — ees 
] Audels RADIOMANS GUID 4. 
0 Audels NEW ELECTRIC LIBRARY at $1.50 2 Volume 

Vols. I, 11, 111, IV, V, Vi, VEL, VEEN, EX, X, XI, Xi. 
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AUDEL, Publishers, 49 W..23 St., N.Y. 10 
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Have You Heard About My 
“HAVE-MORE” PLAN? 


How fo Raise Your Own Delicious Meat, Eggs, Vegetables, 
Etc. in Your Spare Time on as Little as % Acre of Land! 







Tell You How 


We Do These Things 
The EASIEST, LATEST, Most 


PRACTICAL Ways at Our Small Place. 


Maybe you already. are raising 
‘our own food—or at least part 
Maybe you are ony a full- — 
farmer. ‘Or maybe you are 
cveilet just hoping and planning 
ahez 
Whatever your Pate. I think 
you'll be interested = Pla ime be- 
cause it’s rea ry true 
story of our place, of my Temnity and 
me. It’s the story of how we moved 
3. a country outside of New York 
. How I kept ry regular 
Say and how we'v gone in for 
eee farming’’ in our spare 
im: 


f x are already doing somes 
thing like this you'll want to ‘*‘come- 
pare notes’’ with me. Maybe I can 
A you “some new ideas... short 
help you get better re- 


the easiest, most inexpensive way, 
My Plan will show, oe lots of short 
cuts, help you avoid many mistakes, 


“One Hour a Day’’ 
Some people may think 
of thing takes a lot of hard unpleas- 
rk. That is not so does 

take some time—but really not ve 
take care of the chores at 








unpleasant—it's funt 
And it does not take much land— 
even a fairly large city lot can be 





h! 
secret, of course. is Going 


ways, taking ad 
modern, scientific, 
t “ 


right hand side 
of things my 


Robinson and =. son Jack, 
‘a holding 


Healthful Relaxing 


Not only is it fun 
den + ind ao raise, lots” B the mot ner 
res need-— it’s healthful. 
Really wom vegetables, milk, 
rita 


ave more 
Steer’ health giving qualities in them, 
Th uc etter—and, of 
raising your, own you can 


course, 
ithout worrying 


have all you want, w 

about ration points! 
Being outdoors around the place 

is healthful, too. The whole family 


esome surroundings. This 
“way of fe’’ is really the soundest 


lif 
foundation for family happiness. 


Saves on Food Bills 
and Ration Points 


Food prices are very high now— 
everybody knows that! So, just fig- 


§ © 
you buy! Not only that—it doesn’t 
take oy bay points to raise your 
wnt can have more food, bet- 
r food. wand save money doing itt 


Security Against 
Hard Times 


be you'd like to retire some 
If eres a postwar de 
sion, you ht even lose your job, 
I hope not, 1 it — paepen, and 
if it did, wouldn’t swell to 
have a place where es, could raise 
most of your food, where you could 
get by with very little cash income? 
Wouldn’ t it be a good idea to know 
do these things even if you 
never have to? I ca tell you it 
sure gives a feeling of inde- 
ndence and security and I’m sure 
it would do the same =i you! 

Well, I_ guess you, can see I’m 
retty well “sold on this whole 
idea, It's fun, it’s healthful, it saves 
you Money, you eat better, you feel se- 
cure and independent. hat’s why 
Eve told_the whole story about it 

y _‘*Have-More"’ i nm, and w 
r m offering my n f 
(Price $1.00.) wish. I could 
it away to everybody that might be 
interested, but of course I can't, 
and after all one dollar isn’t” very 
muc! 

So, if you're interested either to 
“compare notes’? with me or 
plan ahead—then send me your ome 
and address and one dollar and I'll 
send you my Plan by return mail, 

Right aw, is an excellent time of 
year to sta 

Yours tor Wg little land and a lot 
of living’’ 


t GL Kobuson 





“A Little 
= Land and a 
fronnce « Lot of Living’’ 





NOT A BOOK! 


$0,000 woRDS .. - 73 PICTURES, DIAGRAMS 

My “HAVE-MORE” Plan tells, by clear-cut dia- 
pictures, easy-to-read directions; tables, 
charts, etc., how we have applied the easiest, most 
practical, labor- -saving methods to having such things 
at our place. You can easily do the same. 


How to choose—to rent 
or buy—the right kind of 
a place of your own, near 
your job. (If don’t 
already have a place.) 


Geese, turkeys, squabs, 
ducks — easy, interesting, 
delicious. 


A lovely flower garden 
for mother, 
A_ wonderfully bounti- 
ful garden with half the New amazingly eas 
work, ways of preserving foods 
they taste far better, 
Broilers and roasters— 00 
at about 16 cents a pound, 
75 pounds of honey— 
Fresh eggs—7 minutes only 6 hours’ work. 
athe Extra income _ selling 
your surplus crops, 


Rotictous | rabbit meat— 
t 8 a pound, 


bee . Fruit instead of shade 
x Milk, butter, cheese “°** 
rom your own miniature Grapes, berries — you 


pes, 
—— back eac 


Pigs are easy—why 


pay 
to have garbage removed? Ete., Ete., Ete. 














What My Plan Tells You about any one of these 
things can easily be worth several times the price of 
the whole Plan (which is $1.00). So even if you are 
interested in only one or two of the subjects you need 
not hesitate to order my Plan. Besides, if for any rea- 
son you aren't more than satisfied with it, I'll gladly 
refund your dollar without question! 


DO YOU WANT TO SEE MY PLAN? 


If you do, just put a dollar it or dollar mon: 
order (if bank check, $1.05) in envelope wit 
your name and address and turn it over to Uncle 
Sam's mailman. I'll send your copy of my Plan by 

return mail. if for any reason you aren't pleased 
with it, let refund — money 
without delay" and without question, Addre 


Ed Robinson, Box 507, Noroton, Conn. 
Dour Mite. caceesaeescaseeseossces ececceeeesce 


Address 
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Mr. Kraus has been 
from inventors as possible in his column each month 


Conducted by 


JOSEPH H. KRAUS 





cA 


er: 





iving advice to inventors for more than 20 years. He will attempt to answer as many letters 
Mr. Kraus will “call his shots as he sees them" in this column. 


Thoroughly versed on inventions and inventions procedure, he will never, under any circumstances, disclose any 


valuable secrets. 


He cannot answer questions relating to patent law. For such information, the Editors suggest 


you communicate with any one of the patent attorneys who advertise in MECHANIX ILLUSTRATED. 


S. S. Powers, Kansas City, Mo., states that he 
has spent hundreds of dollars on the design of an 
electrically-powered plane for use by commercial 
airlines. Power to the airplane would be delivered 
from cables running to a trolley which picks up 
the current from bare wires. 


Answer: The “dream” for this type of airplane 
appeared in popular magazines as early as 1919; 
it was revived again in 1921. You have contributed 
nothing new to the original scheme which, as 
you are well aware, was never put into practice 
except on small toy models. Unless you can im- 
prove greatly upon the old systems we would 
recommend that you forget about this idea. It is 
not likely that it will come into use during the 
next seventeen years. 


Drilling Jig 
Charles Simmons, Smyrna, Delaware, submits 
a design for a drilling jig and states that he has 
never seen anything like it on the market. He 
wants our opinion of its value. 


Answer: In nearly every plant where many 
parts are to be drilled to exactly the same pattern 
a drilling jig similar to the one you designed is in 
use. We do not believe that you could get sufficient 
protection on this system to warrant the expense 
of a patent; nor do we see how you can hope to 
benefit commercially from such protection. The 
general scheme has been in use for too many 
years. 


Never-Fail Clothes Prop 


John Fidura, Koppel, Penna., submits a design 
for a clothes prop with a clamp at one end and a 
mechanism for releasing said clamp. 

ANswer: In our opinion you have designed a 
very complicated mechanism to perform a simple 
function. An ordinary piece of steel wire, passing 
through two holes drilled in the wooden clothes 
prop, will work just as well; a simple hook, 
operated with a string, will do likewise. We would 
recommend that you forget it. 


Auto Speedometer-Governor 


Roy E. Naill, Rockford, Illinois, states that he 
has perfected a very simple switch which can be 
attached to an auto speedometer and can be set 
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at any predetermined speed desired. It would 
then control the carburetor to maintain that 
speed. 


Answer: The trouble with most automobile 
speed governors is that they do not permit of 
satisfactory flexibility. Thus, it sometimes be- 
comes necessary to pass another car on the road. 
If the car is travelling at, let us say, 33 miles an 
hour, and the governor is regulated for 35, it takes 
a long time to effect the passage. This is likely 
to prove dangerous. Again, in travelling down 
hill, the car is likely to accelerate to a point be- 
yond the speed for which it was pre-set. 

If the equipment you have designed will per- 
mit of instant attachment to the speedometer of 
any car without requiring the services of a trained 
mechanic, and if it will take care of all the variable 
factors as well as permit of manual manipula- 
tion of speed in event of emergency, we would 
recommend further action. Otherwise, we would 
advise against that procedure. 


Automatic Gear Shift 


Pfc. Henry Grimes, Florence, South Carolina, 
wants to know if we believe it would be worth his 
while to continue experimenting with an auto- 
matic gear shift which will drop the gears into 
place depending upon the speed of the car. 


Answer: We certainly do. We assume, of course, 
that you will be ready to change your plans for 
this mechanism should there be a tendency toward 
hydraulic or electrical drives. Such drives would 
eliminate gears entirely and yet permit of the 
application of full torque to the rear wheels even 
when the car is moving at a speed of less than 
a mile an hour. 

There are several points in your design which 
apparently you have not considered at all. We 
assume that the gears will function as you de- 
scribed. Just exactly how do you propose to con- 
trol the car when it is rolling freely down a steep 
grade? Again, it would seem that on bumpy roads 
the gears would be shifting back and forth. You 
should allow for at least some flexibility of the 
engine rather than depend upon shifting gears 
for such variables. 
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* Mail the coupon today for our new FREE Book, 








INVERT 


leanbhouse 


PROTECT and SELL 
YOUR INVENTION 


MODERN BUSINESS WANTS INVENTIONS 
Practical and novel inventions are in big demand today. The 
opportunity for quick money is enticing. Sales sources are 
many if your invention has merit. But, be swre—before you 
place your device in strange hands—that it is fully protected. 
A United States Patent gives you this protection. The first 
step toward inventive success—always is—and always has 
been, the application for a U. S. Patent. There is no other 
way to protect your invention in accordance with the laws of 
this country. 


MAKE THIS RECORD NOW ¢ you have an in- 
vention, and wish to secure it for the future, act at once. Have it 
dated now and recorded in our office. We will send you this FREE 
Invention Record Form for the purpose. Fill out the Invention 
Record Form fully describing the nature of your invention. Make 
a sketch of its main features. Mail it to us and we will record the 
date it was received in our office. The earlier the date the better 
your chance of combating rival inventors who may lay claim to 
your idea later. Don’t delay a single minute in taking this im- 
portant step. Your whole future may depend upon it. 

Mail the coupon for our FREE Invention Record Blank 

and New FREE Book today! * 


HOW WE SERVE YOU AS REGIS- 
TERED PATENT ATTORNEYS 5 
The U. S. Patent Office strongly recommends—unless the . 

inventor is familiar with such matters—that he employ : 
the services of a Registered Patent Attorney in the 

preparation of his Patent Application. We are Registered CZ NOW! 
Patent Attorneys fully qualified to represent you at the + 
Patent Office. We have had long experience in 

studying hundreds of types of inventions. This 
gives us the ability to judge your invention and 
to describe it accurately and convincingly in 
technical language. It gives us the perception 
to center arguments upon those details of your 
invention which, in our judgment, will be looked 
upon most favorably by the Patent Office Ex- 
aminer. 
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139-X Albee Building, Washington 5, D.C. a 


Send me your new FREE book, ‘‘How to Protect, Finance “ap: Sell Your 
Invention’’—and ‘‘Invention Record’’ form at once. understand 


“How to Protect, Finance and Sell Your Inven- that this request does not obligate me. 











tion,” and our FREE Invention Record Form 
maybe this step will pave the way to future RAGE .cccccccnecececececessescnsuccecosseseooscsscesces 
security for you and your family. Act Today! y 
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139-X Albee Bldg., Wash. 5 
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WE PROUDLY ANNOUNCE that the magazine 
you like best will blossom forth in its July issue 
like your Victory garden. When you get your 
copy early in June, that month of color, you will 
find that MI has a new four-color section to 
highlight the usual red, blue, black and white of 
the magazine with Science in Color, Articles and 
Stories in Color. Importantly bright as this addi- 
‘tion will be, there’ll be no addition in price. Keep 
those fifteen pennies for a treat. Or—far simpler— 
take out a year’s subscription and be sure of 
getting twelve copies of the brand new MEcHANIx 
ILLUSTRATED. 


for The Hobby Fan—For July 


HOW TO TIE ONE ON—Not what you may 
think; this one’s for fishermen. The low down on 
fly tying and.plug cutting by two outstanding 
‘experts in the field, Herb Howard and Fred 
"Hildebrandt. 

BRISTOL BOARD MODEL SAILBOAT—Pre- 
wise sailing model of developed hull plywood 
sailboat, designed by William F. Crosby, well- 
known designer of yachts and Navy craft, includ- 
ing the Snipe, Sea Gull and many others. 

ART OF POTTERY MAKING—First of two 
articles on this fascinating handicraft. The article 
will cover all phases of it, including instructions 
for making inexpensive pottery wheel. By.R. H. 


100 MILES PER GAL. SINCE ‘42 











Eugene Horn, Box 135, Eldorado, Ill., built this 
motor bike from MI plans, with a few minor changes. 
It cost him about $25, including the motor. He tells 
us that it has been in operation since the middle of 
‘November, 1942, getting approximately 20 miles per 
‘hour and 100 miles to the gallon of gas. It gets even 
etter gas mileage on straight runs. Pulley belt wear 
thas been the only mechanical trouble encountered. 
This snapshot nets Mr. Horn a $5.00 Workbench award 
and a Certificate of Merit. 
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Jenkins, Ceramics Instructor, Humboldt State 
College, Calif. 


Forecasting Features 


WEATHERING THE WAR—by Bernard Wolfe. 
The science and art of weather prediction, as much 
as ninety days in advance, to aid our war effort 
and simplify transportation problems for the 
peace travel to come. A four-color article. 

THESE ARE THE PLANES THAT WIN—a 
kodachrome spread of the Army and Navy planes 
that are blasting the Axis to defeat. 

AND A PIP of a story from England by Dick 
Hanser about the guys in the guts of the ships that 
sank the mighty Scharnhorst. 


Sperlash! 


a WHITEHOUSE, MI’s European war cor- 
respondent, is back home for a rest and has 
brought with him what we think is one of the 
funniest stories of the war. Arch picked it up talk- 
ing with a group of fliers at the Savoy Bar in 
London. One of them was an American Thunder- 
bolt fighter pilot who was barracked at the home 
of a wealthy Englishman. The pilot, whose name 
may not be used for reasons which will become 
obvious, related how his English host had come 
to him and said, 

“I want to do something for you, since you are 
over here helping us with this fight. We haven’t 
much of anything, you know, but I have saved a 
bottle of brandy and I want you to have it.” 

The Englishman went to his wine cellar and 
produced a bottle of hundred year old brandy, 
covered with cobwebs, and presented it to his 
flier guest. 

The American was leaving immediately on a 
mission, so he stuffed the bottle of brandy into 
the leg of his flying suit and took off with it. 

Off the coast of Holland, the pilot had a brush 
with a flock of ME’s and was shot down. He 
landed in the North Sea, but managed to toss out 
and inflate his rubber life raft and scramble 
aboard it safely. 

He was soaked to the skin and cold, but, taking 
inventory, he remembered the bottle of brandy. 
A few swigs of its ancient fire restored his strength 
and morale. 

Late that afternoon, a British crash boat spotted 
the American pilot’s life raft bobbing around on 
the sea and pulled alongside. 

[Continued on page 148] 
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“The flame and roar of our main 16-inch battery 
splurted across the sky toward the enemy island 
of Kwajalein, firepower that kills at 20 miles.” 





Walk through the front door of the Marshalls 
with the mightiest task force in history. 


by Will Oursler 


MI’s Pacific Theater Correspondent 


HE ships crept silently through enemy 

waters in the dark hours before dawn. 
Destroyers and transports, cruisers and 
battleships—vague, formless shadows in the 
night, moving with slow purpose to the kill. 
The big show was almost ready to begin. 

For many hours we had been within the 
Japanese “search area” but so far as we knew 
we had not been sighted. Several times we 
had rushed to battle stations on reports that 
enemy planes or subs were closing. Once our 
covering planes dropped depth charges, send- 
ing up great spirals of foam into blue Pacific 
skies. 

Nothing developed from the scares. The 
mightiest combat task force in history had 
walked through the front door of the Mar- 
shalls without even a bomb’s worth of greet- 
ing from the Jap. 

Our job was Kwajalein Island itself at the 
southern end of the atoll. At the northern 
end, another strong American force was hit- 
ting Roi Island, eighty miles distant. 

Suddenly, orders were barked from bridge 


to below decks. In the eerie darkness, the 
flame and roar of the main 16-inch battery 
splurted across the sky toward the enemy 
island of Kwajalein. 

The big show was on—the invasion, with its 
terror, its inferno of death and destruction. 

An enlisted man, standing on the deck of 
our battleship, let out a yell as the main 
battery fired. “Reveille, you  slant-eyed 
bastards,” he shouted. “Reveille!” 

The tempo of invasion started with minor 
but vital action. Two small islands off 
Kwajalein Island itself had to be occupied 
before the main assault. 

Island A had been seized a few hours earlier 
by American Assault Troops. The fight had 
lasted only a few moments. 

Now small landing craft headed toward 
Island B, followed by heavily loaded LST’s 
and the smaller LCI’s bringing in infantry 
and supplies. 

In the darkness, rocket guns blazed red. 
Tracers shot out from the guns of the LST’s 
and the other ships as they hit the beach. 
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shattering the feeble enemy opposition. For 
the first time, our troops were occupying 
actual Jap territory. 

Even as our forces swept across Island B, 
our battlewagon and others were pouring 
salvos of high explosives into the main ob- 
jective of Kwajalein, the strongest Japanese 
fortified position in the Marshalls. 

Kwajalein would be tough. The Japs had 
had the island more than twenty years. The 
system of pill boxes and blockhouses was 
expected to be far more complicated than that 
found at Tarawa in the Gilberts. 

But the high command had determined on 
one thing weeks before—there would be no 
more’ Tarawas. 

The answer was that the hidden pill boxes 
and blockhouses and other fortifications had 
to be smashed to rubble before any landing 
was attempted. Bombs would help but alone 
were not enough to do the job. The only 
other possibility was naval bombardment— 
bombardment on a scale never before known. 

For the job they needed one ship to take on 
the main burden. One solidly built, stubborn 
vessel to be used as a workhorse of destruc- 
tion, sitting in close to the beach and laying 
it on the line, pitting the skill of the gunners 
on board against whatever the shore batteries 
could throw at us from the island. 

The battlewagon on which I rode fitted 
specifications. The crew affectionately called 
her the “Iron Bound Bucket.” The Navy 
knows her as one of the heaviest armed and 
best shooting ships afloat. 

So the brunt of the job was ours, the wiping 
out of the pillboxes on the beach, the blasting 
of any shore batteries that opened on us, the 
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Complete devastation at Roi, Kwajalein Atoll. 
Our Marines found hangar skeletons, plane junk. 





crumbling of heavily-protected blockhouses. 
We were to go in close and square off against 
them. 

It rained heavily during the early morning, 
at times blotting out the island. But we kept 
laying in shells. Then the rain cleared and 
we had a chance to see the incredible scene 
around us. 

Ships were everywhere, all the way to the 
horizon. Destroyers and cruisers and battle- 
ships stood off Kwajalein. Minesweepers 
darted in and out, charting unknown waters. 
LST’s lumbered along in solemn columns 
toward the beaches of Island B. Transports 
lay off several miles, out of gun fire range. 

Ahead of us—Kwajalein—low lying in the 
water, a green strip of palm trees, a curving 
finger barely two and a half miles long and 
only a few hundred yards wide. 

One of our planes, circled over the island. 
Occasionally, from hidden positions, bursts 
of anti-aircraft fire sent dark puffs under his 
wings. 

Most of our shots were close on the target. 
Looking through glasses, you could see huge 
chunks of cement thrown up as high caliber 
shells found the mark. 

When we were off the target, the plane 
would report in: “That was in the lagoon. 
Bring it down a little.” 

Our big ship now was sneaking in closer to 
the beach at the southwest point of the island. 
There was a cement wall here, and there was 
the possibility of shore batteries behind it. 
There was a tenseness on board as we moved 
in. So far, except for a few feeble bursts of 
artillery, the Japs had not answered back. 
If they were going to throw anything big at 
us, this was the time. 

Small boats early that morning had col- 
lected the first Jap fire when they had gone 
in to the same point to make soundings of 
the water and reefs. 

We watched from deck as our ship and one 
cther battlewagon moved closer and closer 
to the beach. All the time we were pouring 
out a hailstorm of red hot shells. 

There was no answer from the beach. The 
Jap was at his old game—sitting in holes in 
the ground, holding fire and waiting. Next 
morning, when the troops started in against 
the island, the Jap would open up. 

For half an hour we and the other battle- 
wagon stood virtually dead in the water, 
pounding the wall. Then the small boats 
which had been driven off before started in 
a second time. On this second attempt they 
drew no fire. 
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The boats completed their work in close 
without opposition, then all of them started 
back to their ships—all but one, which re- 
mained in close. I wondered if anything were 
wrong and took a squint through the glasses. 
I saw three men standing up in the boat and 
peering at the beach. 

“They aren’t hurt, anyway,” I said. “They’re 
giving the beach a once over.” 

A lieutenant standing beside me laughed. 
“Sightseers. Out to see the points of interest. 
This is a hell of a war.” 

When the boat withdrew, our ship started 
on its afternoon assignment, the bombing of 
special targets up and down the island. 

It was done slowly, methodically, according 
to plan. Each shell fired by the “big boys”— 
the sixteen inchers—and the other batteries 
had a job to do, a special blockhouse or 
building marked for obliteration. 

All afternoon, up and down the island, we 
poured it in, assisted by several other ships 
standing by. The island itself began to change 
shape. The verdant palms withered, taking 
on a haggish, worn-out aspect. You began 
to see great gaps in the trees where heavy 
foliage had been before. 

You grew used to the noise and smoke and 
smell of powder. Even when the ship lurched 
back as the shells hurtled out, you found 
yourself taking it for granted, part of a day’s 
work. 

I looked below to the boat deck, watched 
the “hot shellmen” handle with heavy gloves 
the hot shell cases tossed out. 

We kept up our fire all that afternoon. The 
cracking blast of our guns and the thud of 
explosions and puffs of fire and white smoke 
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on Kwajalein grew almost monotonous. Near- 
ing six o’clock, we made a final run along the 
island, pouring it out from everything. They 
even allowed one of the forty millimeter 
batteries to fire. A ship’s officer explained 
that they didn’t expect the 40’s to do much 
damage but they wanted to give the boys a 
chance to shoot. 

At the midway point on that final run of 
the day, one big shell hit an ammunition 
dump and blew it to kingdom come. A great 
wave of blackish smoke lifted up hundreds 
of feet in the air. The late afternoon sun hit 
the billowing vapours and tinted them gold. 

This was the greatest concentration of high 
explosives ever hurled at a space so small. 

With the ammunition explosion, we com- 
pleted our bombardment of the island for the 
afternoon. As the ship pulled away, bugles 
blew over the loud speaker and the order 
went out, “Secure from General Quarters.” 

A cheer went up from the men. We had 
been at general quarters for more than twelve 
hours, with no letup except for a few minutes’ 
break when sandwiches and coffee were 
served to the men. 

Fellows in blue dungarees were running 
up and down the ladders, chattering like 
stenographers on their way home from the 
office in the five o’clock rush. In the hubbub 
I heard one fellow laugh. “Thirteen hours 
of General Quarters. Wonder if they’re going 
to pay us overtime.” 

But it was only a few hours’ relaxation. 
Tomorrow loomed ahead of us. Tomorrow, 
the big day. 

The show began early once more, in the 
gray, half-darkness [Continued on page 82] 
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A flashmeter projects six words. New student reads one 
word at 1/25th of a second. Later, several words at 1/ 100th. 
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HE Carteret School, West 

Orange, N. J., is doing some- 
thing about the fact that fifteen 
million Americans cannot read 
above sixth grade ability. George 
Hofe, the school’s president, be- 
lieves that bad reading habits 
account for most poor reader 
cases. He established a reading 
center, brought in scientific 
method and apparatus. Poor 
readers tire, become irritable, 
dread desk work and don’t realize 
why. These school boys are taught 
best reading methods. 


H. S. Laity, reading center director, 
identifies the five types of readers. 
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Photos of eye movements of three students. At 
left, poor reader—center, good—right, rapid. 


The metronoscope’s panels close from left to 
right so that pupils cannot retrace reading. 
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by John Frank 


Ponce de Leon had nothing on Professor Bogomoletz, whose Fountain- 


of-Youth serum may ultimately add one century to man’s life-span. 


N JUNE 23, 1941, less than 24 hours after 

Adolf Hitler had struck at the Soviets, 
a small group of reporters gathered in the 
office of Professor A. A. Bogomoletz, director 
of the Kiev Institute for Experimental 
Biology and Pathology. 

A man with a high-domed forehead and a 
fy, youthful smile in his watery Slav eyes 
looked up from his papers. In an engaging 
voice, carefully picking his words, Professor 
Bogomoletz announced a man-made Foun- 
tain of Youth. He had perfected a serum 
called ACS, destined to prolong human life 
to what he termed its normal span—125 to 
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150 years. The reporters listened in silent 
respeci. Coming from this modest, retiring 
man of science, such an announcement could 
not be brushed aside lightly. He was known 
to have worked on problems of longevity for 
nearly two decades. Since 1930 he had 
headed one of the world’s foremost scientific 
establishments in the field of body chemistry 
and biology. For his outstanding work he 
had been made Chairman of the Ukrainian 
Academy of Sciences, member of the Supreme 
Soviet Council, the highest government body 
in the land, and member of the Ukrainian 
Supreme Soviet Council to boot. 
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ACS serum hasn't prolonged any lives yet, but it's saving plenty of them. Doctors on 
the Russian front have discovered it works wonders in double-quick wound healing. 


Overcoming his inborn shyness, the Pro- 
fessor explained that a life span of 50 to 80 
years is not the time allotted to man by 
nature, but the toll exacted by the ills of 
unnatural living. Animals, he said, outlive 
the period of their maturation by five to six 
times. Man matures in about 25 years. 
Therefore, he should reach the age of 125 to 
150 years. The new serum would in time 
allow people to marry off their great-great- 
grandchildren. 

While the Professor was carried away by 
his vision of man’s happy biblical age, the 
reporters fidgeted politely. Their ears were 
straining toward the not too distant West 
where the Germans were blazing a swift path 
of death and horror. Under their very eyes, 
the Professor’s assistants were feverishly 
packing up. The Institute was moving to far- 
away Ufa, behind the Urals mountains. 

The promise of a merry long life sounded 
rather unconvincing against the thunder of 
bursting bombs. The reporters hurriedly dis- 
banded and gave the Professor a few paltry 
words in the miscellaneous news. 

With philosophical indifference, Professor 
Bogomoletz pursued his scientific labors. A 
number of his staff workers joined the Army, 
wrestling with disease and mangled bodies. 
Like medical men all over the world, they 
moved right up to the front lines to tend the 
fighting men. 
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On such a mission, Doctor V., Russian 
Army surgeon, got into an ugly scrape. A 
German machine-gun bullet shattered his 
right leg beyond recognition. With a fester- 
ing wound and broken bones that refused to 
mend, he spent agonizing months in a field 
hospital. His colleagues had given up. There 
seemed only one way out: amputation. 

In the last minute of despair they tried 
something new. They gave him three very 
carefully measured injections of Professor 
Bogomoletz’s ACS serum. It did what he 
knew all along it would do. Within a few 
weeks’ time, the doctor’s leg was back to 
normal. A healthy, solid scar formed over 
his wound. The bones knitted together per- 
fectly. Soon he returned to the front. 

Thus, before another year was up, the Pro- 
fessor was back in the news again. In July, 
1942, forty of the best Army surgeons re- 
ported before his Institute in Ufa on the 
sensational healing action of the new Russian 
Magic Bullet. Professor Bogomoletz’s ACS 
(abbreviation for Anti-reticular Cytotoxic 
Serum, meaning a serum which acts upon the 
cells of the connective tissue) had been tri@d 
out in several thousand cases. Sixty per cent 
were remarkably successful. Doctors hoped 
to improve the score in the forty per cent 
where ACS was still ineffective. Not a single 
case showed harmful results. 

Bogomoletz lays great stress on the 
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connective tissue. The human body’s main 
support, to be sure, consists of bones and 
cartilage. But surrounding the bony skele- 
ton is another, “soft skeleton,” a complex 
structure of elastic tissue, composed of cells 
interspersed with fibrous matter. This holds 
the body organs together, provides them with 
an inner and outer lining. It’s a network of 
communication whose maze is infinitely more 
intricate than the gas and water conduits 
and the light and power cables buried under 
the streets of a modern city. 

Before Bogomoletz, few scientists had 
paid much attention to the physiological 
processes that take place in this connective 
tissue, regarding it merely as a _ passive 
agency of elastic support. They were all 
wrong. 

Bogomoletz found, first of all, that the 
cellular working bees of this tissue perform 
a trophic function. That means they provide 
food for the body cells. They help in break- 
ing up the substances supplied by the bloods 
and the glands, regulate metabolism. 

Then they have a plastic function—they 
bulk large in the regeneration of tissues and 
cells. 

Finally, they have a protective function, 
for they are the area in which anti-bodies in 
the fight against infection are first produced. 
These anti-bodies, called phagocytes, are cells 
that consume microbes and other foreign 
substances. 

Thus, like every great discovery, Professor 
Bogomoletz’s findings reduce themselves to 
a few simple facts. The connective tissue is 
the body’s first line of struggle for the renewal 
of living substances. It is also the first line 
of defense against illness. Once this first line 
of battle breaks down the organism declines, 
illness or old age sets in. “Man’s age is equal 
to the age of his connective tissue,” says 
Bogomoletz. If you want to prolong man’s 
good health and life span, prolong the good 
work of his connective tissue. 
That’s where ACS comes in. 

For 18 long years, Bogomoletz 
searched for a serum that would 
stimulate the connective tissue. A 
believer in teamwork, he gathered 
a staff of 37 top- 
notch scientists, in- 
cluding his own son, 
Oleg. With govern- 


Prof. Bogomoletz, at 60, is 
sure he has lived only 
“half of his natural life.” 
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ment funds he established in 1931 the Kiev 
Institute of Experimental Biology and Pa- 
thology. He and his co-workers pored over 
every detail of human biochemistry. By 1936 
his work had become so promising that the 
government increased his staff to 60 men of 
his choice. He moved to a new four-story 
building, with hundreds of work rooms and 
vast laboratories, two experimental stations 
for animals, and its own publications. 

Finally he licked the problem. He suc- 
ceeded in extracting a serum from the blood 
of horses that had been injected with spleen 
and marrow cells taken from human corpses. 
This serum worked wonders. It proved its 
worth on animals. Since 1936 it has been used 
on human beings. Large doses of it block, 
and small ones stimulate, the physiological 
functions of the connective tissue. 

ACS was put to such widespread uses as 
wound healing, knitting of bone fractures, 
combatting infectious diseases, high blood 
pressure, stomach ulcers, tuberculosis, ar- 
thritis, severe frost bite, shock and mental 
disorders. Soldiers who would normally have 
spent from 4 to 6 months in hospital care 
were back at the front after 6 to 8 weeks. 

Early this year, Professor Bogomoletz 
made international front-page news. The 
Russian Government pinned the Order of 
Lenin and the [Continued on page 140] 
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A formation of Thunderbolts, world's largest and heaviest 
fighters, sets out to keep a rendezvous with the bombers. 





WE’VE GOT 


The first full story on how we provide 





fighter cover for our bomber armadas— 


told by MI’s correspondent in England. 


E ARE now able to write and speak 

of a good many things that were very 
hush-hush a few weeks ago. Over here 
you soon learn that there are two direc- 
tives concerning censorship and security. 
There’s one in effect over here in Britain 
and another in force in the United States. 
I am not the first war correspondent to 
notice that while we overseas are on our 
honor to keep certain secrets our opposite 
numbers back home in the United States 
appear to operate under a more flexible 
code. 

The General Patton episode is an out- 
standing example. 

Then again we notice that certain aero- 
nautical experts are allowed to write that 
because of certain limitations in our fighter 
aircraft, “an attack on a target 500 miles 
from English fighter bases would require 
at least four separate fighter escorts.” 

The limitations hinted at concern the 
range of our best fighting aircraft. But 
now that the Stars and Stripes has come 
out with a photograph of the very hush- 
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ROUTES TAKEN BY BOMBERS & FIGHTERS 
(umes COURSE FLOWN BY BOMBERS 
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Here's the set-up for a hypothetical bombing raid on Stettin. Our fighters, 
unable to convoy the bombers all the way. go to work in complicated shifts. 
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"EM COVERED 


hush and still much publicized 
North American P-5lb show- 
ing two droppable exterior gas 
tanks, there should be no rea- 
son why we can’t come out 
flat-footed and admit that our 
fighters cannot carry out long 
range escort jobs without using 
belly tanks. 

When I arrived in Great 
Britain early in November 
there was considerable excite- 
ment and much mysterious 
hush-hush business about the 
new North American Mustang 
fighter. I had crossed with 
many young pilots who had 
been trained on these planes 
and there was much under- 
cover chatter about the range 
and combat characteristics of 
these machines. Once I had reported at head- 
quarters in London, it was plain that the 
P-51b was really on the secret list. We were 
not allowed to mention it and I was dis- 
couraged from attempting to get on a P-5lb 
field. 

The public relations men who were most 
friendly advised me to try a few bomber and 
Thunderbolt fighter fields first and then, once 
the new P-51b squadrons went operational, 
I might be able to get inside and see one of 
these aerial masterpieces up close. I might 
add too, that the under-cover hoop-la we got 
concerning the characteristics of the P-51b 
was really something. From all accounts it 
was to put the rest of the fighter equipment 
on the shelf. This belly-tank business which 
was hampering the escort work of the 
Thunderbolts and Lightnings had been com- 
pletely eliminated, we were informed. The 
new P-51b, so they told us, had range enough 
to escort bombers to any point in Germany— 
and come back again. 

I naturally inquired just what this new 
North American fighter had that none of the 
others possessed. I was assured that it carried 
no exterior belly tanks but that because of 
new interior tank arrangements and because 
of the new economical Rolls-Royce engine 
which had been built by Packard, gas con- 
sumption had been cut way down. 

That piece of information, startling as it 
was, appeared to explain the long range of 
the P-51b. We knew she carried plenty of 
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A squadron of hard-hitting Spitfires. These short-range British fighters 
usually provide protection for the first leg of the bombers’ route. 


armament and that she was a well-designed 
plane. The British had been raving about 
the characteristics of the Mustang for nearly 
two years, and now that we had been assured 
she had the necessary range to do a real 
bomber escort job, most of us sat back, con- 
tent to keep the great secret and assure the 
bomber boys that it was now only a matter 
of time. 

Then, just as we were quietly revelling in 
the reports that the new P-5lb fighter was 
actually taking part in long-range escort 
missions over Germany, out comes the Stars 
and Stripes with a picture of the aircraft. 

It was just another P-51 Mustang with two 
wing tanks, instead of the usual one under 
the belly, such as is carried by the extended- 
range Thunderbolt. Two exterior tanks in- 
stead of one is what gives the new Mustang 
this extra range! 

All that wouldn’t be too bad were it not 
for the fact that these exterior gas tanks do 
not add to the maneuverability of our 
fighters. As a matter of fact, one young 
Lieut. Colonel who has about a dozen enemy 
planes to his credit told me that any fighter 
attempting to engage a Focke-Wulf 190 
while carrying an exterior belly tank, was 
practically a dead duck. 

Perhaps all this hush-hush business and 
all these misleading statements dished out, 
even unofficially, are part of the great security 
system. Of course, the Germans are not sup- 
posed to know anything about this belly- 
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tank business. Our fighter escort must have 
dropped enough empty belly tanks on occu- 
pied France and Germany in the past six 
months to have built a pontoon bridge across 
the Rhine fifty feet wide! 

However, to be perfectly fair, and belly 
tanks or no belly tanks, the U. S. Eighth Air 
Force was the first offensive organization to 
provide fighter coverage for their bombers 
all the way into Germany. The Royal Air 
Force has since produced the DeHavilland 
Mosquito, a three-purpose plane which can 
operate as a fighter, a light bomber or a high- 
speed reconnaissance plane. It has played 
the part of an escort fighter on the daylight 
attacks carried out by light and medium 
British bombers, but, to the credit of the 
Americans, they were the first to carry out 
a long-range mission into Germany and pro- 
vide fighter cover all the way. The British, 
whose long raids are usualiy carried out at 
night, require no fighter escort. 

To make the bald statement that we pro- 
vide complete fighter coverage for our 
bombers does not mean however that a 
formation of bombers takes off from a base 
in England and is picked up and escorted all 
the way to their target and back by a group 
of Eighth Air Force fighters. So far, we have 
not been able to do that, but we have pro- 
vided fighter coverage to targets about 600 
miles from the home base. Until the ap- 
pearance of the new P-5lb which has just 
gone into operational work, no fighter in 
either the U. S. Air Service or the Royal Air 
Force has been able to do a complete escort 


mission. But as explained before, even the. 








P-5lb has to carry two outside wing tanks 
to augment the fuel supply carrier inside the 
structure of the aircraft. 

Let us sift through the actual facts and 
see what this bomber-fighter problem adds 
up to. Let us presume, for instance, that the 
High Command has decided to make an 
attack on Stettin, an important shipping and 
dock base on the Baltic coast of Germany. 
The actual mileage as the crow flies from the 
average bomber base in Britain is about 575 
miles. A round trip, then, would require 
approximately 1,150 miles of direct-line 
flying. 

But no mission by daylight is ever flown on 
the direct route, either on the ingoing leg or 
out. The accompanying map will show a 
possible route taken by the bombers, a route 
which will run the actual air-mileage to 
something like 1,500 miles. On top of this we 
must also consider time consumed in the air 
as well as mileage, for there is a certain time 
lag in assembling the formation and dispers- 
ing for the run-up over the target. In other 
words, an attack on an enemy base 575 miles 
away can consume an air mileage program of 
nearly 1,700 miles. 

It would be splendid if all our fighters had 
a range of 1,700 or even 1,500 miles, but, un- 
fortunately, they haven’t. We must also re- 
member that if we send 350-400 mile-an-hour 
fighters out to give protective cover to a group 
of 250-300 mile-an-hour bombers, there will 
have to be considerable zig-zagging on the 
part of the fighters to keep station with the 
bombers. All this necessary maneuvering and 
zigzagging consumes extra fuel and by the 
time the bombers have 
been escorted a distance of 
200 miles, the escorting 
fighters have probably 
flown at least 250 or 275 
miles. If in the meantime 
an air fight takes place, the 
fighters will consume even 
more valuable fuel. These 
are not the figures of the 
writer. They were given 
as approximations by 
fighter pilots who have 
done dozens of these es- 
cort shows. They are 
offered in this instance as 
[Continued on page 144] 


Bomber crews fete airmen who 
fly the fighters. Written on cake: 
“God bless the pea shooters.” 
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Refrigerator opens into kitchen and dining room, has A comel baker's dream—this unit. Built-in waffle 
spaces with individually controlled temperature. iron, ele~ ic mixer. its own lighting in the hood. 


FUNCTIONAL KITCHEN 


OUR post-war kitchen is designed to save Foot pedals allow more use of the hands, 
the most space, be in harmony with house height of most equipment permits the house- 
decoration, eliminate much walking and _ wife to be seated while working. Shelves for 


stooping, have units that can be closed when storage are conveniently placed. The clean- 
not needed to make it a room for other uses. ing problem is considerably lessened. 





The combination oven, pan-frying griddle and rotary The sink-dishwasher. Water is controlled by foot 
barbecue are all raised to this comfortable height. pedal, freeing hands—no fixtures jut up, has own light. 
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TERROR-TROOPERS 


by E. H. Kelly 


“Will you kill without squeamishness?” You have to answer yes, 
and prove it, if you want to be a Ranger in the American Army. 


ECENTLY a grim story was revealed— 

the heroic and hopeless last stand by the 
American Rangers on the Anzio beach- 
head. 

It began simply enough—what was for the 
Rangers a routine assignment to infiltrate be- 
hind the German lines at Cisterna and 
“terrorize.” An attack on the German posi- 
tions there was planned for the next day. The 
Rangers’ job was to spearhead the attack, 
moving in by night to create confusion among 
the enemy at dawn when the infantry would 
approach from both sides. 

Two battalions set out at 1:00 a. m. on 
January 30th. What little is known of what 
happened to them after that came back to 
headquarters over their portable radios. By 
dawn it was obvious that something had 
gone wrong. The infantry did not arrive. 
German reinforcements poured into the 
Cisterna area and by 8:00 the Rangers were 
trapped. Soon artillery and tanks were firing 
on them (reported the sergeant major of one 
battalion) and the German infantry started 
to close in. “The tanks hurt us the worst,” 
he said. “They caught us in a field and seven 
moved in, firing with everything they had.” 

Surrounded, the Rangers scattered and 
fought individually, but their ammunition was 
giving out fast. At noon, the radio of one 
battalion went dead. Minutes later, the 
sergeant major reported that he was about 
to destroy his radio because the command 
post could no longer defend itself. With the 
last radio dead, contact with the Rangers 
was cut off. Not another word was heard 
from them. 

The next day the Germans announced that 
they had captured 900 men, that 100 had been 
killed and many more wounded. 

Against the background of the whole war, 
the loss of two battalions is not serious; but 
the loss of these Ranger Battalions will be 
felt. Carefully chosen after many physical 
and psychological tests from among many 
volunteers, and then rigorously trained in 
commando tactics, the Rangers were 
specialists in the sort of job they set out to 
do at Cisterna. In Africa and in Italy they 
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were called upon when troops were needed 
to move swiftly and silently by night, to strike 
hard and unexpected blows at the enemy 
when and where they were least anticipated, 
and to throw the foe into confusion so that 
the slower-moving infantry could catch him 
unprepared. 

Like the British Commandos, on whom 
they were patterned, the Rangers were also 
specially trained in establishing beachheads 
on hostile shores, and they were among the 
first to land in Africa, Sicily, Italy, and finally 
on the Anzio beachhead. 

The target of the Rangers’ attack in the 
landing below Rome was the small coastal 
town of Nettuno. Before midnight they 
transshiped from a British transport to land- 
ing barges and, as planned, lay off shore 
awaiting H-hour. They had been thoroughly 
briefed on the town until, as one Ranger put 
it, he could pick out the home of the local 
bootlegger. 

Lying cramped on the bottom of the barges 
that moved slightly on the gentle swells of 
a calm sea, the moonlight relieving the pitch 
blackness but not making the night too bright, 
the Rangers relieved the tension of the 
dragging minutes with quiet talk. 

“Zip Koons told me to watch out on my 
third, seventh, and thirteenth invasions,” said 
one, who had been awarded the Silver 
Star and two Purple Hearts. “This is my 
third.” 

“What worries me is those 300 yards of 
shallow water we have to wade through,” 
said another voice in the darkness. “Funny 
thing about beaches. The boat pulls in until 
it can’t move any more, and then you step out 
and it is only one foot deep. Then you move 
farther in and plop—you’re over your head. 
I hit that kind of a false beach in Sicily. Damn 
near drowned and took my radio equipment 
with me.” 

It was now 0150—1:50 a.m. H-hour was 
0200. The only sound was the lapping of 
water against the barges. There was still 
no air interception nor sign of the enemy. 

At 0151 the stillness of the night was 
shattered by the ear-splitting sound the 





Rang¢ 
officel 
woulc 
good 
plann 
The 


starte 
as th 
towa! 
stucc 
on tk 
Th 
of wl 
was 
barr’ 
with 
seve 
thou 
anot 
of a 
the 
Ran 
lanc 
defe 
T 
seve 
clar 
slos 
side 
mig 
F 
onl 
bar 
Soi 
roa 


in 
the 








Rangers had been expecting. The briefing 
officers had told them that a British ship 
would shell the coast at exactly 0151. It was 
good to know that things were going as 
planned. 

The shelling stopped as suddenly as it 
started. The night was again silent and black 
as the barges crept in at three miles an hour 
toward the beachhead. White marble and 
stuccoed Italian buildings loomed dimly 
on the terraced hillside behind the beach. 

The Rangers had a fairly accurate idea 
of what to expect on the shore. The beach 
was probably mined and behind it was a 
barrier of “three to seven feet,” a sea wall 
with barbed wire on top. There were also 
several gun positions, but they were 
thought not to be occupied. But there was 
another story that said that seven batteries 
of artillery had recently been moved into 
the vicinity. Remembering Salerno, the 
Rangers thanked God for the relatively flat 
land, which made the beach difficult to 
defend. 

The barges grated to a stop when still 
several hundred yards off shore. The men 
clambered out into knee-deep water and 
sloshed hurriedly to dry land, 
sidestepping driftwood that 


might be mines as they went. 


Fortunately the sea wall was 
only three feet high and the 
barbed wire was easily cut. 
Some of the men crossed the 
road, nicknamed “Hitler Road” 
in the briefing, and searched 
the large, resort-type houses. 





The surprise was complete. A score of 
German soldiers were put out of the way by 
the fast-moving Rangers, who themselves 
suffered only a handful of casualties. Careful 
planning, favorable weather, and split-second 
co-operation had made this a model of com- 
bined operations. 

The skill and sureness that brought this 
operation to a successful conclusion in a 











matter of minutes were the results of months 
of hard, intensive training. Volunteers for 
certain of our Ranger Battalions were called 
for in the early spring of 1942, and 700 men 
from 42 different units of American soldiers 
stationed in the British Isles were accepted 
for the new outfit after having undergone 
searching tests. The authorities wanted to 
know two things about each prospective 
Ranger: Did he have exceptional stamina, 
enough to keep him going throughout a 
grueling ordeal after most soldiers would 
have collapsed? And was he ready to kill 
without compunction or squeamishness? 

These Rangers were put through the seven- 
week commando course in 31 days, during 
which there was one clear day. Only 520 men 
survived the daily workout in hand-to-hand, 
street-to-street, house-to-house fighting, and 
the frequent marches. The Rangers set a 
record for a 16-mile march, completing the 
distance under full pack and with helmets in 
two hours and 42 minutes—beating the best 
commando record up to that time. 

Training conditions were as close to the 
real thing as possible. One man relates that 
he slipped one day scrambling up a muddy 
bank and his face was spattered with mud 


48 





churned up by bullets. The commando in- 
structors did not fire over their heads; their 
marksmanship was so good that they fired 
around the men and did not hit one. 

Volunteers from the Rangers were called 
for to go on the Dieppe raid. They were the 
first Americans to land on the French coast, 
and held their sector for four and a half hours. 
Some of the liaison men did not get away until 
more than eleven hours after landing. 

Throughout the summer of ’42 the Rangers 
trained in England for the invasion of North 
Africa. One Battalion went ashore at Arzew, 
a sleepy village 20 miles east of Oran. 
Long before dawn on the morning of Novem- 
ber 8th they quietly climbed from their trans- 
ports to landing craft and split into two groups 
for the landing, half heading for the village 
and half heading for a point a few miles east 
of the place to attack on the flank. Approach- 
ing the shore in the darkness, one craft grated 
on what the coxswain thought was the beach. 
Six men jumped overboard under full pack— 
into thirty feet of water. 

The craft had landed on a rock fifty feet 
from shore. The coxswain backed his craft 
off the rock and headed for another point 
on the beach, and the six Rangers in the water 
swam to shore. 

The other half of the Rangers went ashore 
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at Arzew itself at H-hour, 5:45, and quickly 
overran the lightly defended town. Given 
the job of capturing a 12-inch coastal gun and 
its three defending machine gun nests, four 
men approached the first nest, which sur- 
rendered without firing a shot. The two 
Frenchmen in it greeted the Americans as 
friends and went with them to the second 
nest to persuade their comrades not to fire. 
Though the Americans understood no French, 
they could follow the meaning of what the 
Frenchmen were shouting to the men in the 
second nest. As the latter did not reply, 
either with words or bullets, the Frenchmen 
jumped to their feet and ran toward the nest. 
They were cut down as they ran by a burst 
of machine gun fire. 

But most of the defenders of Arzew, few 
in numbers and friendly to the invaders, gave 
in without much opposition. The-coastal gun 
was found to have been made useless by the 
Germans by the removal of a vital part. After 
a week in the town the Rangers started down 
the coast for Algiers. 

In February, ’43, the Rangers participated 
in the battle of Tunisia that drove Rommel 
out of Africa. Here they were often called 
upon to make surprise attacks on the enemy, 
to throw him into confusion just before a big 
drive. 
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One such action took place at Sened Station. 
between Gafsa and El Guetere. The job for 
the Rangers was to go on foot fourteen miles 
behind the enemy lines and destroy an out- 
post protecting the flank of the vital Kasserine 
Pass. 

About midnight the Rangers crept silently 
into position and the carefully planned attack 
went off without a hitch. The Italians, raw 
troops all of them, were thrown into panic 
by the suddenness and surprise of the attack 
and reacted as the Rangers had planned. 
Everyone of them was killed or captured, but 
their six German officers escaped in a car. 
The Rangers had one man killed and eleven 
wounded, one so badly that he had to be 
carried. Mindful of the larger enemy force 
not far away, the Americans started back at 
once to the French outpost where their 
trucks would pick them up, carrying their 
wounded buddy on a shelter half the whole 
14 miles. 

The Rangers were out in front in the in- 
vasion of Sicily on July 10th. They landed 
at the small town of Gela, which was defended 
by Italians and Germans and had eight .75’s 
emplaced for protection. The trip to shore in 
landing barges [Continued on page 155] 
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The current year will have a financial set-back period. Prices will then 
rise generally until about 1947—with a boom in 1945. Watch out for your 
investments after 1947 and until 1951 has arrived—the danger year. 


ERE is a financial picture of the years 
immediately ahead: 

Plan for a set-back in the current year, 
then a general period of rising prices until 
1947, with a boom in 1945. Be prepared for 
a major depression (post-war?) to start in 
1947-48. Thereafter, anticipate a general 
irregular decline to a bottom around 1951, 
but make allowances for an intervening boom 
or recovery period about 1949. 

If you knew the above dates were correct, 
you would possess information of incalculable 
value in planning your financial future. 

No one guarantees the above predictions. 
They are, however, very far from guesswork. 
They are based upon independent studies of 
hundreds of cycles—of periodically recurring 
phenomena—made by many different scien- 
tists. Some of the cycles go back for hundreds 
of years and cover such diverse subjects as 
sunspots, temperature, rainfall, wholesale 
and retail prices, and industrial production. 

Unanimous agreement among students of 
cycles is hardly to be expected. The science 
is still a young one; undoubtedly there are 
cycles working within cycles, tending to 
cancel each other when they are out of phase, 
to intensify effects when they are in harmony. 
Yet it is striking what general agreement is 
reached when well-known cycles are pro- 
jected into the immediate future. 
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DEPRESSION 
1947-46 


CYCLES PREDICT 


It may be disappointing 
to some that projection of 
business cycles do not 
yet name the weeks or 
months when stocks and 
commodities should be 
bought or sold to show a 
profit. But cycle scien- 
tists do not operate tip- 
ster sheets. General cycle 
projection is quite suffi- 
cient for intelligent 
investors and business- 
men. If you know that 
conditions in 1947 will be 
somewhat comparable to 
those of 1929 (as seems 
likely) you will have 
ample time to liquidate 
before the panic comes, 
and thus avoid being 
caught with your margins 
down. 

Why should business 
and other human affairs have rhythmic ups 
and downs? Possible physiological and 
psychological effects on man of such cycles 
as solar radiation have already been ex- 
plained (see MecHanix ILLUSTRATED, May). 
An amazingly detailed study of the relations 
of sunspot cycles to business conditions, 
running back through centuries of time, has 
just been completed by Dr. Raymond H. 
Wheeler, noted cycle scientist of the Uni- 
versity of Kansas, whose work has been 
summarized in previous articles of this series. 
Dr. Wheeler’s sunspot-business studies are 
the most thorough thus far attempted, and we 
are privileged to publish them for the first 
time. 

From 1830 through 1942, Dr. Wheeler’s 
master chart shows 28 downward trends in 
business and 29 upward swings or booms. 
This remarkably even balance emphasizes the 
cyclical nature of economic changes, but 
it is the timing of these changes to which 
he furnishes a new key. In brief, it is 
this: 

Depressions are associated with times of 
maximum or minimum sunspots; depressions 
during sunspot minima are ordinarily brief 
and of secondary importance—severe major 
depressions are much more likely to coincide 
with sunspot maxima. 

Booms generally occur during transitions 
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THE FUTURE 





by Donald G. Cooley 


What is the business-investment picture for the 


next ten years? Are cycle scientists in agreement 





about general cycle projection on this vital subject? 


between sunspot maxima and minima, or vice 
versa. 

Two-thirds of the booms and depressions 
in the past century fit this pattern with 
bull’s-eye accuracy. Perhaps half of the re- 
maining instances are so close to the mark 
that it is being ultra-conservative to call them 
exceptions. There are, however, a few definite 
exceptions which give significant clues to 
other cycle factors at work—those cycles 
within cycles which scientists are analyzing 
in order to make forecasts of the future highly 
accurate. 

The exceptions indicate that depressions 
are linked with droughts. Depressions also 
tend to occur with either extremely high or 
low sunspot numbers (yardstick of sunspot 
activity). Booms, on the other hand, are 
identified with times of ample rainfall, and 
periods when the rate of change of solar 
energy is greatest—that is, when sunspot 
numbers are changing most rapidly from high 
to low or low to high. Climatic cycles may 
thus, at exceptional times, bring a brief boom 
or recession at an unexpected time. 

“Since 1930,” says Dr. Wheeler, “there has 
not been a single sunspot minimum that was 
not associated with a depression, and only one 
maximum that was not, namely, 1870. There 
has been no transition in sunspots that has not 
been associated, during its course, with a 
boom or upward business trend.” 

What, then, does this remarkably uniform 
trend portend for the near future? Sunspots 
are now in a state of transition toward a maxi- 
mum, but the center of that transition will 
not occur until about 1945. Other. things 
being equal, we can reasonably expect 1945, 
particularly the latter part, to be a boom year. 

The next sunspot maximum (predicted on 
a basis of sunspot cycles which are, however, 
by no means clocklike in regularity) may be 
expected in 1947, perhaps 1948. This, then, 
is a period of which the cycles would warn 
you to be wary. Dr. Wheeler’s chart sets 
1947 or 1948 as the time of a probable primary 
post-war depression, A factor which might 
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make this predicted depression less severe 
would be ample rainfall during those years, 
but climatic cycles indicate, on the contrary, 
that the period will be cold and dry. 

Thus we have one bit of scientific evidence 
that another 1929 may be in the making for 
1947. The projected crash, however, may not 
occur until 1948. A major depression may 
begin with a sunspot maximum but take a 
little time to get rolling. There was, for in- 
stance, a sunspot maximum in 1928, and an 
actual decline in prosperity during 1927-28, 
but the great crash in the market did not 
eccur until 1929. There were many shrewd 
cperators who read the signs accurately in 
1928 and got out of the market months ahead 
of the window-jumping brigade. 

Applying an extreme simplification of Dr. 
Wheeler’s cycle formula to events of the past 
decade, we should expect booms to cluster 
around the centers of sunspot transition 
periods—i.e., 1930, 1935, 1940, in round num- 
bers. We should expect depressions to center 
around sunspot minima in 1933 and maxima 
in 1938. 

What actually happened? A break in the 
depression came on time in 1930; 1933 marked 
the bottom of a secondary depression; im- 
provement, but not full recovery, came with 
the 1935 transition; there was a secondary 
crash at maxima in 1938; and the 1941 war 
prosperity was close to the transition center. 

You might well object that this particular 
decade was chosen to prove the point. It is, 
however, typical of the cyclical swings of all 
the other decades since 1830 which Dr. 
Wheeler has charted. Unfortunately, his 
studies are so painstakingly detailed that lack 
of space prevents reproducing them in full. 

It is only human to resent implications that 
we are not absolute masters of our fates. The 
notion that cycles, beyond our control, to 
some degree control us, offends many. It is 
natural that we should ask why? and how? 
From a realistic point of view, human beings 
are mechanisms for the conversion of cosmic 
energy. Your energy ultimately derives not 


51 














from the food you eat but from solar energies 
which make that food supply possible. If 
solar radiation runs in cycles—as it markedly 
does—we should expect human beings, like 
massed receiving sets, to show cyclical re- 
sponses. 

The relation of sunspots and climate to 
business conditions appears far too uniform 
to be explained by pure chance. Dr. Wheeler 
suggests that poor crops are likely during 
both sunspot maxima and minima. During 
the former it is too cold and dry, during the 
latter too warm and dry, with insufficient 
variation at either extreme. Best conditions 
for crops and human vitality are likely to 
occur during sunspot transitions, such as the 
one we are moving into around 1945. 

“It is possible that the rate of change of 
the sun’s energy has in itself a stimulating 
effect which is greatest during sunspot tran- 
sitions,” says Dr. Wheeler. “It is possible 
that man’s system is adjusted to electrical 
conditions which are insufficient during 
minima and too severe during maxima, help- 
ing to render him lethargic during minima 
and jittery and unstable during maxima.” 

If you question that sunspots tell the entire 
story, you will find Dr. Wheeler in complete 
agreement. 

“After having made an intensive study of 
these problems for over 12 years, I would be 
the last person in the world to assume that 
sunspots or climate or both were the only 
causes of depressions or booms or wars or 
any other form of human behavior. But I 





am convinced that these factors set the stage 
for human achievement, or lack of activity, 
through their effect on the energy level. 
Should special circumstances motivate man 
sufficiently he could produce a period of 
Erosperity during times when, otherwise, his 
energy level would be low (as at sunspot 
minima and maxima) but he would have to 
be motivated sufficiently to overcome a 
handicap imposed upon him by his environ- 
ment. 

“I believe that economic and _ political 
causes and motivations are tied into the 
energy levels of man and thus are integrated 
with climatic and solar factors. Of this there 
can be no intelligent denial. Accordingly, 
when scientists finally solve the problem of 
long-time solar and climatic forecasting, they 
will be predicting in numerous ways future 
trends in human behavior.” 

What agreement or disagreement is found 
in cycles which various scientists have made 
no effort to relate to sunspots? One of the 
outstanding authorities is Edward R. Dewey, 
Director of the Foundation For The Study 
of Cycles. Scores of eminent scientists con- 
tribute data on cycles to the Foundation. The 
organization makes numerous studies for 
businessmen and corporations, based on con- 
ditions in their own industries, and thus puts 
cycles to the most practical of business 
uses. Investments running into millions of 
dollars have been made with the assistance 
of cycle forecasts and made successfully. 
However, Director Dewey emphasizes two 
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Notice how out of proportion to usual depressions was the one in the 1930's (top strip of 

charts). It may repeat in 1951. Minima and maxima of sunspots (center strip) correspond 

with bad business periods. An average number of sunspots means good times in the 

financial world. Ample rainfall would alleviate to a degree the sunspot maxima and 
depression period around 1947, but it'll be dry. 
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things most strongly: 
One, that cycles, to be 
depended upon, must 
have repeated them- 
selves so often and so 
regularly that they can- 
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wars do upset cycles—espe- 
cially the longer swings—in 
the same way that hurricanes 
upset the tides, after the war 
the cycles pick right up again 
and go on, and short rhythms 
often are entirely unaffected. 
You will note that, while 
Mr. Dewey does not predict a 
major depression in 1947, he 
marks it as the probable end of a period of 
good business, and his forecast of falling 
prices until 1951-52 is in good agreement with 
Dr. Wheeler. The projections are made, 
moreover, from cycles which there has been 
no particular effort to tie into solar rhythms. 
For instance, Mr. Dewey cites a major 
rhythm in average wholesale prices in the 
U. S., the idealized pattern of which has its 
peaks 54 years apart, showing the same 
characteristics as British wheat prices run- 
ning as far back as seven hundred years. 
The last peak of this pattern came about 
1925; the next low (half of the 54-year swing) 
should thus come somewhere near 1951-52. 
The major 54-year rhythm breaks up into 
pronounced shorter swings about nine years 
in length—six of them, you will see, to the 
longer cycle. Significantly enough, many 
businesses show a combination of nine- and 
eighteen-year rhythms, “both of which are 
due for lows about nine years from now,” said 
Mr. Dewey, speaking in 1943. This would co- 
incide with a 1952 depression. On the basis of 
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Original of this record, found in 1902, came out of a 
40-year-old desk of the Overholt Distilling Co. It is 
reputedly the basis for the Mellon fortune. Mr. O. W. 
Kennedy, U. S. Steel director, found it in the desk. 


these and other cycles, Mr. Dewey feels that 
—always barring war distortion—we can ex- 
pect rising prices until about 1946, then four 
or five years of decline. 

He goes further, pointing out that the re- 
currence of ups and downs at intervals of 
about 41 months seems to be basic in our 
economy. 

“Out of more than 500 different kinds of 
economic series that have been analyzed by 
the Foundation For The Study of Cycles and 
others who have worked in this field, I would 
judge that more than half show a tendency 
toward rhythmic fluctuations of something 
like this interval,” he tells us. A basic 40- or 
41-month wave is present for common stock 
prices as a whole, for dozens of individual 
securities, iron and steel production, many 
commodity prices, and sales figures of many 
corporations. Surprisingly, this interval 
corresponds with [Continued on page 149] 
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A prize indeed! It’s that latest of Nazi 
fighters, the trim Messerschmitt 109G. 









RACK RAF pilots are putting on one of 
the weirdest aerial shows ever seen in 
the air over England. The English have seen 
many a Nazi plane, but never such a complete 
enemy flying circus in operation at one time. 
These are the best and latest Luftwaffe ships 
that have been shot down in Britain. They 
are flown so that the Air Ministry knows all 
about them operationally. 


The Focke-Wulf 190 needs no introduction. 
Our Thunderbolt is closest to its design. 





rere ion Pie ee 


An RAF crew is giving a new Heinkel 129 A Messerschmitt 110 twin engined medium 
twin engine fighter-bomber the onceover. bomber has told its story to these flyers. 
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our new and very efficient 4.2 inch mortar, This weapon would 
be a honey of a poison gas hurler should we be forced to retaliate against Axis tactics. 


WHY NOT POISON GAS? 
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by Willy Ley 


Do you think that poison gas is deadly and efficient? 


Will the enemy resort to it soon or as a dying effort? 


T IS perhaps significant that the first report 

about the use of poison gas in the present 
war originated with the Axis. When three 
British cruisers caught the German pocket 
battleship Graf Spee off the South American 
coast and shot it up so badly that Hitler had 
it scuttled rather than make it fight again, 
the German Ministry of Propaganda sup- 
plied the commander of the Graf Spee with 
the alibi of poison gas. 

The British cruisers, Dr. Goebbels’ busy 
hirelings alleged quickly, had won their 
victory by firing mustard gas shells at the 
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German ship. Of course the whole story was 
nothing but a propaganda lie concocted in 
Berlin, as publication of a series of docu- 
ments and reports relating to the battle 
quickly proved. The real question is why the 
Nazis invented that lie. 

Did they do it solely to sugar-coat the fact 
that one of their vaunted warships had lost 
against three definitely inferior (but faster) 
cruisers? Did they try to stir up public 
opinion against the British for using such a 
“hateful” weapon? Or did they try to pro- 
duce an advance alibi for some gas warfare 
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of their own? There is no definite answer to 
these questions, but the probable answer is 
that the Nazi Propaganda Ministry played on 
all three strings, listening carefully to see 
which one would find the strongest echo, 
which would then be the one to exploit in 
future propaganda campaigns. 

The trouble was that the whole lie was too 
obvious. The use of mustard gas in naval 
shells is not only unlikely but simply absurd 
as will become apparent later on. And 
everybody who had the slightest knowledge 
of naval warfare discovered the 





under theoretical discussion for many cen- 
turies. One of the most elaborate old 
discussions of the theme can be found in a 
book written around the middle of the seven- 
teenth century by one Kasimir Siemienowicz, 
then Commander-in-Chief of the Polish 
Army. Siemienowicz came to the conclusion 
that “poisonous smokes” should be used only 
against Turks and Tartars, while other 
smokes that only irritate could be used 
against Christians as well. 

The substances used during World War | 





lie at once, and a lie recognized 
as one is not any too good for 
propaganda. 

But there exist other reports 
about the use of poison gas from 
other sources and they are more 
credible. The Chinese Govern- 
ment reported that some eight 
hundred cases of Japanese use of 
poison gas (mostly mustard) on 
Chinese territory had been 
brought to its attention, some 
eighty cases well documented. 
And after about one year of war 
the Russian Government charged 
the Germans with the use of 
poison gas, apparently an experi- 
mental attempt. 

On the whole, however, poison 
gas has been conspicuous mainly 
by its absence and there are quite 
a number of good reasons for it. The two 
most important are that both sides can play 
the same melody (a warning broadcast by 
Churchill at one occasion, when the problem 
of gas warfare seemed imminent)—and that 
gas is not likely to be effective enough for 
the present methods of warfare. 

But before we go into these questions we 
have to delve into the past history of gas war- 
fare. It is one of the most deep-rooted popu- 
lar misconceptions that poison gas war was 
a great novelty when the Germans started it 
in 1915 and that the various gases employed 
were all new inventions, hurriedly made 
under the stress of war. The latter idea im- 
plies, of course, that chemists must have 
found much more powerful gases in the 
meantime, so powerful that the Staffs are 
afraid to use them. It is the latter thought 
which has been deliberately harped upon by 
ignorant pacifists ever since 1918. 

The novelty of gas warfare in 1915 con- 
sisted mainly of the fact that somebody ac- 
tually used it. The weapon itself had been 
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were, with two or three exceptions, as “novel” 
as the idea itself. Chlorine gas, the first gas 
used by the Germans, had been discovered 
in 1774 by Carl Wilhelm Scheele and had a 


large use in industrial undertakings. Phos- 
gene gas had been made for the first time by 
Sir Humphrey Davy in 1811 and the thick 
liquid known as mustard gas had been made 
by Niemann in 1856, the solid substance 
called diphenyl-chloroarsine had been made 
in 1881 and the liquid chloropicrin by Sten- 
house in 1848. 

In short, it was not at all a question of 
“inventing” poison gases, it was a question 
of selecting known poisonous substances fo1 
use in the field. The requirements which 
such a substance has to meet are severe and 
multitudinous. It should be odorless and in- 
visible, it should act quickly, preferably 
through the skin as well as through the lungs. 
It must be heavier than air and it should be 
persistent in one case and non-persistent in 
another. At the same time it should be 
chemically stable so that it can be stored 
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without deteriorating. It must stand the 
shock of explosions without losing its chemi- 
cal structure. It must consist of cheap and 
abundant raw materials, its mass manufac- 
ture must not be complicated. It must not 
eat through containers, but should go through 
gas masks and clothing. And so on, and so on, 
and so on. 

It is said that 100,000 substances were 
tested theoretically, 1,000 of them were tested 
actually. Some thirty reached the battlefield 
and eighty per cent of them did not perform 
in the field, although they had performed on 
the testing ground. In the end two were left, 
phosgene and mustard gas, neither of them 
fulfilling all the demands, and both being 
representative of two groups which the Ger- 
mans called Grunkreuz (Green Cross) and 
Gelbkreuz (Yellow Cross), from the mark- 
ings on the shells. In English “Green Cross” 
is called a suffocant or lung irritant, while 
“Yellow Cross” is called a vesicant or 
blisterer. 

Since World War I a new family of gases 
has been added, the so-called nitrogen 
mustards. Nothing much has been released 
about them, but the name in itself shows that 
they belong to the group of the blisterers, 


presumably with about the same character- 
istics as the known vesicants. 

We'll now look at the actions of a typical 
suffocant and a typical vesicant, phosgene 
and mustard gas. Phosgene is actually a gas. 
Its most important failure as regards the list 
of demands quoted is that it forms visible 
mists when the air is moist. When its breathed 
in the victim usually does not notice anything 
at first. Very often he carries on with his duties 
for an hour or two to collapse suddenly and 
possibly die from pulmonary edema. A well- 
fitting gas mask protects its wearer and if the 
presence of the gas is known it is most of the 
time possible to avoid being poisoned, even 
without a mask. The purpose of phosgene, 
however, is to kill and phosgene does kill. 
But, fortunately, it does not last long in the 
open; it is quickly dispersed by even a light 
wind and is destroyed by moisture. 

If used in the open against trained soldiers 
its main value consists in annoying the enemy 
by forcing him to wear masks. But the gas- 
shooting force has to wear masks too. The 
main drawbacks in the field are usually called 
“weather.” You can lob trench mortar pro- 
jectiles and artillery shells in any weather, 
in rain and sunshine, [Continued on page 151] 
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The Nazi multibarreled gun firing. While the range is limited, the effect of six shells 
hitting a definite area almost simultaneously could be devastating with right weather holding. 
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( NE afternoon last March an American airman saw a strange sight over France. 

It was an aerial Siamese Twin—two Heinkel 111’s, twin-engined bombers, joined 
at their wing-tips, with a fifth engine mounted between them. He shot the gargoyle 
down, winged back to his base and reported. Intelligence officers figured out that the 
monster was not the German version of our fork-tailed P-38, but merely a glider tow- 
plane. Hitler's aviation industry must be in a bad way if it has to resort to such 
last-ditch makeshift devices. 
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CONTINENT OF TOMORROW 


NO. 8: VENEZUELA 


by 
Henry Albert Phillips 


ETTING right down 

to brass tacks, Vene- 
zuela is the orneriest na- 
tion on earth. 

Two circumstances 
have helped to make her 
what she is today. The 
first was a half century 
under the rule of the 
cruelest of tyrant dicta- 
tors. The second was the 
country’s exploitation by foreign oil com- 
panies—mostly American—which has brought 
its people more money than they know 
what to do with, and led a wide- 
spread abandonment of all the other 
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Eighth in a series of articles 
taking you country by coun- 
try through South America. 


rich blessings that na- 
ure has heaped upon 
them. 

Such a state of affairs 
leads to both good news 
and bad—mostly good, 
however—for all the fel- 
lows who intend to go 
marching down Vene- 
zuela way, after the big 
fight. Take the case of 
the now famous “Jungle Jim,” who was just 
another one of those American seekers after 
the South American El] Dorado. His real 
name is Jimmy Angel, and he happened to 
be an air pilot. 
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Vv la has di d 
on its creek bottoms, oil 
under its water, great 
mountains and lost valleys. 





: It is not so difficult a guess on the part of oldtimers 
to place the approximate location of Jungle Jim’s 
bonanza. For, while it is true that gold has been dis- 
covered in nearly every province of Venezuela, the 
by-far most valuable deposits have been found in the 
territory of Guayama and in the Caroni River section, 


On one of his dare-devil flights, Jungle 
Jim—as you may have read in the papers— 
discovered the highest waterfalls in the 
world, which you'll find in your geography 
today under the name of “Angel Falls.” 
Jimmy went skimming and snooping all over 
that big lumbering wilderness called Vene- 
zuela; it’s nearly one-eighth the size of our 
United’ States with only as many people as 
Chicago, and nine-tenths of it as inviting as 
the Dismal Swamp. Well, one day he came 
down in what he believes was the greatest 
gold and diamond field in the world. He 
went back to Caracas jubilant. But he was 
never able to find his gold and diamond mines 
again! All Jimmy can say for certain is that 
they lie somewhere a little less than a thou- 
sand miles south of Caracas, the capital. 

Somebody is going to rediscover those 
“King Solomon” mines again someday. 
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south and east of the Orinoco River toward 
the borders of British Guiana. Angel Falls 
lie in this general direction too. 

A glance at the map shows the Caroni 
River flowing almost due southward from the 
mother stream, the Orinoco, for a distance 
of about 300 miles to the borders of Brazil 
after leaving Ciudad Bolivar, the metropolis 
of the deep south. The river penetrates what 
is undvubtedly as obscure a terrain as there 
is to be found anywhere else on the globe. 
On the east, British Guiana shuts off the 
Atlantic Ocean. Due westward are dense 
forests of mahogany. High mountains, deep 
tropical valleys edged with dense jungle, a 
network of swamps enclose a region of rivers, 
for the most part unexplored and inhabited 
only by savage Indians, reptiles and wild 
beasts. Herein lie incredibly rich deposits of 
gold, silver and diamonds. 

This Caroni River section, the name by 
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which it is generally known, should be the 
goal of the true Venezuelan fortune seeker. 
There yellow gold is king, and all talk and 
smell of the petroleum black gold of the north 
has long since vanished from the scene and 
atmosphere. Where hundreds of millions of 
dollars have been spent in discovering and 
producing oil in the populous north, scarcely 
the same number of thousands of dollars have 
been expended in unearthing countless mil- 
lions in gold in this primitive southland. 

At El Callao, the new gold fields of Vene- 
zuela, Ltd., an English mining company aver- 
ages ten million dollars worth of gold a year. 
A French outfit called Compania Franceca 
de la Mocupia, averages considerably less. 
Occasionally they find diamonds which add 
considerably to the profits of their venture. 
If the records of the proceeds of approxi- 
mately twenty thousand “panners” were 
honestly recorded, however, they would re- 
veal a different story. As a matter of fact, the 
Caroni region, with its hundreds of tributary 
streams, with no intercommunications be- 
tween the few civilized inhabitants, still re- 
mains largely a legendary country. The larger 
rivers are swift and treacherous and tunnel 
through impenetrable jungle into which 
many miners are drawn and forever lost. A 
proper exploitation of the gold and diamond 
region, with modern processing of low- 
grade ore and efficient transportation, would 
yield gold alone estimated at fifty millions a 
year, or about the same high level that was 
reached during the famous California gold 
rush in 1856. For a comparatively short time 
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At Maracaibo natural gasoline comes out of this well. The lake is this 
world’s richest oil field, a dream for any Yankee engineer-adventurer. shirt, 


" great interest was shown in this 

' “South American Klondike.” It 
simmered down completely fol- 
lowing the breaking out of World 
War II. Today, it has settled 
back again to become the “work- 
ings” of a small army of “pan- 
' ners” who make what they call 
a good “living” washing gold 
' along the river banks. 

It is the strangest mining field 
of any consequence in the world. 
Out there along the banks of a 
deep jungle stream perhaps 
hundreds of miles from civiliza- 
tion, you will find a couple of 
men working like beavers in a 
steaming atmosphere that would 
boil a lobster, “panning” gold. 
All they wear is a thin cotton 
white pantaloons like 

drawers tied at the ankle, with 
native straw sandals on their feet and a 
broad-brimmed straw hat on their head. 
First, they clear away the topsoil and vege- 
tation. Then the digging of the “pit” is begun. 
It’s sometimes ten feet in depth before they 
reach the slimy’ blue mud that marks the end 
of the pay gravel. Every batea, or wooden 
shovel, full of earth is carefully washed in 
the search for grains of gold. 

Gold has been known in the Caroni area 
for a century or more. It was not until 1912, 
however, that diamonds were discovered, 
through one of those “throw-ups” of nature, 
like the vomitings of volcanoes that often 
disgorged cascades of minerals and precious 
stones. In 1912 the countryside suffered one 
of the worst droughts in the memory of man. 
Riverbeds reached an all-time low and in 
their famished state showed not only their 
ribs but their very guts. Their dried-up 
bowels were studded with diamonds and 
other precious stones! Natives and resident 
miners reaped a rich harvest that year. 

But they had to wait twelve years before 
another similar fortune dropped into their 
lazy hands without an effort. Again, in 1926, 
came the driest season ever known through- 
out Venezuela. Diamonds galore protruded 
from the dried-up river bottoms. The fame 
of the Caroni diamond field spread. Diamond 
merchants from all the world’s rich capitals 
sent their buyers to Venezuela—or did, be- 
fore the War—which gives some indication 
of just how important it had become. One 
little jungle village, called Paviche, collected 
a fabulous harvest [Continued on page 160] 





Mechanix Illustrated 








They 


on 1 


vent 











this 
dit 
fol- 
rid 
led 
rk. 


an- 
all 
old 


eld 
‘Id. 
fa 
Ups 
‘a- 


ild 


- | @ 


— See TF eS FF be OD bd Ct 





BRITAIN’S 


BACK-ROOM _ 
BoYSs a) 


They never let the sun set 
on the empire’s flood of in- 


ventions, brainy or zaney. 





But in this war Britain’s Invention Bureau gives 
a hearing to the genius, the joker and the goon. 


HORTLY after the last Armistice, a clerk 

in the British War Office, cleaning out 
a well-stuffed desk, unearthed a dust covered 
set of blueprints. It was a thoroughly de- 
tailed design for a tank and had been sub- 
mitted in 1911 by an unknown Nottingham 
plumber. Written in red ink across the 
drawing was the terse, official comment: 

“The man’s mad!” 

In this war, however, the British are bend- 
ing over backward to avoid repetition of the 
Colonel Blimp brush-off for aspiring inven- 
tive genius. 

Today, anyone with an idea, no matter how 
fantastic or Rube Goldbergish it may seem, 
can get a hearing for his brainchild by the 
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In 1919 a War Office clerk found 
a 1911 plan for a tank with “the 
man’s mad” written as a comment. 


best engineering minds in 
Great Britain—the Inventions 
Bureau. 

Since the beginning of the 
war, this bureau, a group of 
practical engineers—known 
to the irreverent daily press 
as “The Back Room Boys”’— 
has examined more than 
75,000 ideas on how to beat 
Hitler. 

These ideas have poured in 
from every corner of the Em- 
pire. They have been sub- 
mitted by street-cleaners, 
school teachers, bookmakers, 
bootblacks, members-of-parliament, factory 
workers, 12-year-old boys and ninety-year- 
old women. 

No matter what the source or how zany 
the idea may seem each suggestion is scanned 
closely. For the bureau operates on the 
principle that even in the wackiest of brain- 
storms there may be the germ of a real idea. 

Each month, after this preliminary screen- 
ing, the Back Room Boys prepare a list of 
ideas suitable for closer inspection by 
specialists of Aircraft Production, the War 
Office, the Admiralty, Home Security and the 
Department of Scientific and Industrial Re- 
search. 

Sometimes, the inventor is called in for 
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further consultation with department spe- 
cialists. Often, for security reasons,, the dis- 
coverer of a really brilliant idea cannot be 
notified of his plan’s success until the war is 
over. 

In fact, when peace comes, it may be dis- 
closed that some of Britain’s most effective 
“secret weapons” were contributed by this 
vast army of unknowns. At present, each 
worthwhile idea is kept on file at the bureau. 
Awards will be made by a special Royal Com- 
mission when the inventions can be taken off 
the secret list. 

The bureau’s open-ear policy of listening 
to all-comers has, of course, put some rather 
fantastic ideas into the records. 

Shortly after Dunkirk, when the parachu- 
tists’ scare was at its height, hundreds of 
suggestions for dealing with the ae?ial in- 
vaders flooded the bureau. A Londoner 
dreamed up this one: 

“A great net, similar to a fish net, will be 
stretched over the city. When a German 
parachutist drops into the net, a bell will ring, 
calling the police.” 

An extremely practical farmer, however, 
had a more realistic approach. His sugges- 
tion, complete with drawings, called for the 
simple attachment of a bayonet to the right 
foot. 

“I scarcely believe,” he wrote, “it will be 
at all necessary for me to draw a blueprint 
showing exactly where this is to be applied 
to person of descending parachutist.” 








The Blitz, too, brought its share of screw- 
ball contraptions. One was a highly elaborate 
drawing for an’ anti-aircraft shell to be filled 
with “sticky stuff such as tar.” Upon ex- 
ploding, said the inventor, “the sticky stuff 
will stick to the windshields of the bombers 
thereby making it impossible for the pilot to 
see.” 

Another gentleman wanted the RAF to 
equip aircraft with grappling hooks which 
would scoop up parachute-floated land mines 
and carry them back to Germany before they 
had a chance to reach the earth. 

Both of these were topped for sheer zani- 
ness, however, by the lady who proposed the 
erection of North and South magnetic poles 
in the East and West of England. “These 
poles,” she said cheerfully, “will upset the 
compasses of enemy aircraft and confuse the 
pilots, terribly.” 

Cooperation of the animal kingdom was 
suggested more than once. A retired circus 
hand submitted an elaborate plan for the 
employment of sea lions in clearance of mine 
fields. The lions, he said, could easily be 
trained to head in the right direction by firing 
shots over their heads. “If this suggestion is 
accepted,” he wrote, “I will get the seals for 
you and train them myself.” 

Another animal enthusiast wanted to wrap 
incendiary leaves around live rats. The rats 
would then be fitted with individual muzzles 
containing small quantities of gunpowder and 
matches. “Then,” he said, “we will take the 
rats and set them loose 
along the enemy docks. 
Sneaking aboard the 
Nazi ships, the rats will 
chew on the matches and 
blow up the works.” 

One mysterious char- 
acter, who preferred to 
remain anonymous after 
the fashion of Sherlock 
Holmes’ correspond- 
ents, sent in a self-styled 
“radio-acid bomb.” With 
the drawing was a 
scrawled note: “If you 
wish to communicate 
with us leave a message 
under the pile of stones 
on the corner of Burmead 
Road and Grove Road 
End, Hitchin.” 





An irate but practical farmer suggested the above method of dealing with 
enemy paratroopers. Necessary material—one bayonet—one piece of cord. 
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Another inventor sug- 
gested that troops in the 
desert be equipped with 
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umbrellas painted on the 

inside with a replica of = 

the constellations. These —_ 

would be used as sun- 

shades by day and guides 

by night. 
“Flying” and 

tanks are great favorites. 

One questionable genius 

mailed in plans for a 

flying-tank which had a 

propeller at both ends to be mounted, in his 

own words,. like “Mary’s little lamb whose 

nose was double-jointed, and everywhere 


Mary went, the lamb’s nose swiftly pointed.” na ey 


These, of course, are examples of extreme 
zaniness. But the mere fact that such ideas 
are listened to at all is proof that the Inven- 
tions Bureau and the Back Room Boys are 
not overlooking a single bet. 

There will be no dust-covered plans found 
in War Office cubby holes when this war ends. 

On this side of the Atlantic American in- 
ventors, would-be inventors and frequently 
crack-pots, were given an ace opportunity 
for explaining their ideas to the National In- 
ventions Council that was established some 
sixteen months before Pearl Harbor. This 
Council channels constructive ideas out to the 
branches of the military which might be able 
to put them into successful operation. Over 
200,000 ideas have reached the Council, a 
considerable number have been put in use 
by the armed forces—and, of course, a great 
many more are in the works. These ideas 
represent just about a perfect cross section 
of our nation and the largest percentage of 
them come from men and women who expect 
nothing in return for their labors. As the 
policy is to have the enemy feel the conse- 
quences of these various inventions before 
the public here knows what: they are, the 
brilliance, the efficiency and the laughs will 
come out only after the war. It is a rare credit 
in the Council’s favor that more than 150 of 
the country’s best engineers, scientists, idea- 
men are on its special committees. These 

experts could not be paid enough for the work 
they do. And yet they donate their services 
to this organization for nothing. 

There seems to be a marvelous stimulus to 
invention because an Austrian paper hanger 
and a feudal emperor with his medieval co- 
horts developed an appetite for devouring the 
civilized world. That school teachers, bank 
clerks, eminent scientists, farmers, lawyers, 


mechanics, felons, financiers—that all of them 
have turned to schemes of destruction of 
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“jumping” — 


One questionable genius decided it was high time that 
tanks flew. He sent in blueprints for a double ender. 





sound or unsound principles, is a gigantic 
reflex in action not even closely estimated 
by the expert boys in the back room. | 
It’s not heresay that our technical experts 
on the Council were capable of appreciating 
the chemical and ballistic genius of this nation | 
of scientific tinkerers, crack shots and imagi- 1} 
native gentry and dametry. What American 
comedy will eventually come out of the polite ie 
rejections by the Council will be no more than | 
the usual hearty and healthy British or 
American laugh over people who have tried ) 
hard, meant well—but went overboard i 
through enthusiasm over the will to be help- 
ful. 





ne 


Another goonius, playing mysterious, sent in a “radio- 
acid bomb,” gave directions how to reply to his idea. 


65 












DR. OCTANE 


by W. H. Kimball 








Dr. Viadimir Ipatieff (right) and his young assistant, Dr. Viadimir Haensel, with a 
bottle of triptane which they developed to cost one dollar a gallon instead of 50. 





The Russian chemical wizard who came to America 
and stayed to create perfect gasoline and trip- 
tane, the super synthetic fuel to beat the Axis. 


No long ago, a prominent scientist made 
a remark at a cocktail party in New York 
which caused a considerable ripple in the 
scientific world. 

“We are sending the Russians something 
like a billion dollars a year in lend-lease 
goods,” he commented to a group of his 
colleagues. “But if they never repay us one 
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cent, we will still be indebted to them for 
hundreds of years to come.” 

“Why?” he was asked. 

“Because we got Ipatieff from them,” was 
the reply. 

His group of acquaintances looked at him 
blankly. None of them had ever heard the 
name before. 
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There were perhaps a hundred guests at 
the cocktail party, which was a gathering 
sponsored by one of America’s great manu- 
facturing companies in the field of science. 
Most of the guests were men well acquainted 
with the latest developments in research. A 
quick poll of the guests disclosed that only 
three of them were acquainted with the 
strange Russian name of Ipatieff. 

Largely as a result of that chance conversa- 
tional remark, Vladimir Nikolaevich Ipatieff 
has recently received a measure of public 
recognition in America. 

Yet Ipatieff has received enough decora- 
tions for his accomplishments in science to 
assure the reputations of a dozen ordinary 
men. And he has given to America what is 
without any doubt the greatest “secret 
weapon” that any nation can possess. 

Vladimir Ipatieff has given America a fluid 
called triptane—a name almost as little known 
as that of Ipatieff, himself. 

Triptane is a fluid chemically similar to 
gasoline which, experts say, will give our 
fighting planes a “kick” vastly greater than 
any enemy planes can possess. The “power” 
of gasoline is measured in terms of octanes. 
Theoretically, 100 octane gasoline should be 
chemically perfect gasoline. Actually, re- 
search in our petroleum laboratories has 
made the term “100 octane” obsolete. We 


' have long been producing gasolines superior 


to the “ideal” fuel. 

But consider this remarkable fact: Pro- 
fessor Ipatieff’s triptane will have a 
superiority of perhaps 50 octanes over any- 
thing the enemy can produce. 

Dr. Gustav Egloff, former president of the 
American Institute of Chemists, said of 
triptane, “With triptane in their tanks, our 
fliers will be able to shoot down the enemy’s 
fliers as if they were roosting pigeons,” 

When the post-war possibilities of triptane 
are taken into consideration, it is easy to see 
that the New York scientist was not exag- 
gerating when he said we will be indebted to 
Russia for hundreds of years because we got 
Ipatieff from Russia. 

Ipatieff, however, did not come to us as a 
gift from Russia. Russia, knowing his worth, 
tried in every way possible to get Ipatieff 
away from us, as a matter of fact. Premier 
Josef Stalin, personally, exerted great pres- 
sure to force Ipatieff to return to his native 
land. On one occasion, Stalin sent the 
Russian ambassador, Alexander Troyanovsky, 
on a personal mission to attempt to persuade 
Ipatieff to return to Moscow. 
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When that attempt failed, Stalin ordered 
Russian scientists to snub Ipatieff and later 
expelled Ipatieff from membership in the 
Russian Academy of Sciences. When Ipatieff 
was still adamant, Stalin revoked his Russian 
citizenship. And, in a final attempt to in- 
timidate him, the Russians brought pressure 
to bear so that Ipatieff’s own son, a professor 
at the University of Leningrad, publicly de- 
nounced his father as an “enemy of the 
proletariat.” 

Vlaidmir Ipatieff is now 76 years old. He 
is six feet and half an inch tall and has bulky 
shoulders. He is somewhat shy, yet has the 
ready self-assurance of a man with a‘free and 
brilliant mind. 

When he took out his American citizenship 
papers and was being examined as to his 
qualifications to become a citizen, the Federal 
Court judge asked him, “Do you attend any 
church?” 

“Yes,” Ipatieff replied. 

“What church?” the judge asked. 

“Any church,” said Ipatieff. 

“What do you mean?” 

“I said I attend any church,” Ipatieff in- 
sisted. “This is a free country, isn’t it?” 

His examination ended without further 
questions as to his qualifications to become 
a citizen. 

Ipatieff comes from a renowned Russian 
family. The first of the Romanov Caars, 
Michael, took his crown at a ceremony on the 
estate of the Ipatieff family near Moscow. 
Vladimir was the son of a famous architect 
who built many of Moscow’s best known 
structures. He was born amid the splendid 
trappings of pre-Revolution Russian Court 
life and, like most sons of wealthy families, 
was brought up and educated to serve as a 
decorative officer in the Czar’s army. 

Vladimir, however, had a restless mind and 
early in his life he became enamoured of 
science. At the Czar’s Military Academy, he 
paid little attention to the lessons in military 
subjects and the indoctrination courses in 
Court customs. He immersed himself, rather, 
in the rather scant instruction available on 
the subject of chemistry. Upon his gradua- 
tion, instead of being commissioned an officer 
and taking up his career in army social circles, 
he remained at Russia’s West Point as an in- 
structor in chemistry. 

Since little attention was paid to chemistry 
instructors at the Czar’s academy, Ipatieff was 
able to devote a great deal of his time to re- 
search—and he was happy at it. 

He first gained [Continued on page 152] 
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LONG TOM 








“Heavy support” is its listing in 
the manuals—but our gunners call 
their 155 mm. rifle “sudden death.” 


T HE story goes that a German field artil- 
lery captain, taken prisoner in Sicily, re- 
quested an interview with the commanding 
officer of the American forces. Brought face 
to face with the officer in question, the Ger- 
man confessed to an intense professional 
curiosity. Could he, please, take a look at 
the American automatic artillery? 

His request was not granted for a very 
simple reason—there was no “automatic 
artillery.” In fact, our military experts knew 
of no such animal. Further questioning re- 
vealed that the German had reference to a 
battery of “Long Toms,” American 155 mm. 
rifles—those sturdy, hard-hitting weapons 
that bowl the enemy over every time they go 
into murderous action. 

Long Tom’s speed and deadly accuracy of 
fire seem too great to be guided by human 
controls. To the mechanized German mind 
there’s only one explanation for its per- 
formance: automatic controls. The Artillery 
Officer of the Fifth Army in Italy, after in- 
vestigating the German reaction to our 


Os 


artillery, reported that “the Germans come 
and admit freely that they cower with fear 
when the rifle is finding them.” Nothing like 
Long Tom ever hit them before. They’ve 
even made up a special term for the fire of 
the 155—Zauberfeuer (“magic fire”), an 
allusion to Richard Wagner’s Feuerzauber 
(“fire magic”) in the opera Die Walkuere. 

The men who serve Long Tom claim that 
it’s the best gun in the war. As a matter of 
fact, Long Tom is well on the way to become 
as famous in this war as did the French 75 
in the last, not to mention the German Big 
Bertha, the 420 mm. siege howitzer, and the 
German Paris Gun, the 100-foot eight-inch 
rifle that shelled Paris over a distance of 80 
miles. Already Long Tom’s fame has over- 
shadowed by far that of the much-touted 
German 88. 

Other American pieces, like the 155 mm. 
howitzer and especially the 105 mounted on 
a half-track, have made their mark too, but 
artillery officers yell loud and long for Long 
Tom at every opportunity. The landing on 
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Italy was made without Long Toms at first, 
105’s being brought ashore to knock out Ger- 
man tanks in a hurry. But on the fifth day 
of the fighting Long Tom joined in the 
shattering chorus, because the experts found 
they needed this piece with its heavy shell, 
long range, and simply incredible accuracy. 

On one occasion “A” Battery of the First 
Battalion fired two trial rounds at an enemy 
battery during the North African campaign. 
After that the battery fired a mere three 
volleys for effect. And after that the gunners 
could sit down and grab a smoke—that par- 
ticular mission was accomplished, In an- 
other situation some Long Toms took on an 
enemy battery at 21,000 yards and wiped it 
out with such dispatch that a British brigadier 
called on the American gunners in person to 
express his pleasure. 

Long Tom’s full range hasn’t been pub- 
lished yet, but veports indicate that it does 
well anywhere between 9,000 and 21,000 
yards, Its shell weighs about 95 pounds, a 
load which can do plenty of damage, espe- 
cially when it arrives at high velocity. A 
gun that throws shells of such weight is con- 
sidered “heavy support,” since it is more 
ponderous than field guns and field howitzers 
but doesn’t have the sledgehammer effect of 
siege artillery. 

During Long Tom’s infancy, experts won- 
dered about its usefulness for anti-tank work 
and proposed AP (armor-piercing) ammuni- 











tion for it. But today the rifle fires ordinary 
HE (high explosive) shells. The colonel of 
an American Tank Destroyer Force explains 
that “When a tank gets hit by HE, it blows 
the side of the thing right in. If the tank 
gets hit with AP and the hit isn’t in a vital 
spot, the shell is just as liable as not to make 
a nice round hole in one side, pass through 
the tank, and make a nice round hole going 
out on the other side.” 

It’s amusing to recall that for awhile the 
Long Tom was scorned by some as being too 
heavy and too unwieldy for field work. There 
was actually an investigation going on to de- 
termine the rifle’s value—but before it could 
get anywhere Long Tom began slugging in 
Africa and the criticism changed overnight to 
the most exuberant praise. Today everybody 
recognizes that although it is almost a heavy 
piece the Long Tom has great versatility and 





Long Tom is big, but it's 
plenty light on its feet. 
This piece travels along 
roads at a 35-mile clip, 
canbe setup in seconds, 































high mobility, being capable of 
around at 35 m.p.h. on ordinary roads. 

During the first World War such mobility 
was unheard of and not even attempted for 
ordinary field guns and field howitzers that 
fired 13-pound shells at anything within 
range—enemy trenches, encampments, ob- 
servation posts and batteries of about the 
same size. If the enemy dugouts were sub- 
stantial the 105 mm. howitzers with their 33- 
pound shells were called in, but good solid 
fortifications would withstand their fire. Near 
the end of the last war ordnance men began 
to wonder about pieces of about six inches, 
firing 100-pound projectiles. 

Very rapid fire could not be expected of 
these pieces, because their ammunition had 
to be of the separate loading type. The shells 
for the three-inch (75 mm.) and four-inch 
(105 mm.) pieces could still be attached to the 
cartridge case with the propelling 
charge without getting too heavy for 
a man to handle. Professionally this 
is called fixed ammunition and it 
makes for fast fire since both projectile 
and propelling charge are loaded in 
one piece. But that doesn’t work with 
a six-inch piece, whose shell alone 
weighs close to a hundred pounds. In 
such a case projectile and propelling 
sf charge have to be loaded separately, 
th a process which, naturally, takes more 
: time. It has the one advantage that 
unnecessary strain on the gun barrel 
can be avoided if the range is com- 
e paratively short. Since the propelling 
oa charge comes separately not all of it 
"has to be loaded if it is not required. 
we 3 The two pieces that finally emerged 
¥ near the end of the last war were the 
ae German Langrohrgeschuetz (160 
ys 
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rushing 


mm.) and the French Grande Puis- 
sance Filloux (155 mm.) with an ex- 
treme range of 17,700 yards. The 
former has given rise to the present 
German 150 mm. and 170 mm. while 
the latter may be regarded as the 
prototype of Long Tom. Long Tom 
still has to use separate loading 
ammunition, but otherwise it shares 
nothing with the Grande Puissance 
Filloux but the caliber. The original 
was used mostly for counterbattery 
(the shelling of enemy artillery) and 
against distant troop concentrations. 

Long Tom also serves for counter- 
battery. But it does almost every- 
thing [Continued on page 157] 
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HERE are eight different colors of 
fluorescent lighting, ranging from day- 
light to pastel red, at the Westinghouse Lamp 
Division, These five-foot-long 100-watt 
lamps are having “liquid” light applied by an 
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automatic machine that coats, drains and 
heat-dries in one operation. The liquid is 
made up of phosphors, a mixture of metallic 
salts that gives off visible light when jostled 
by invisible ultraviolet rays in the tube. 
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Bi-Plane Marker 


HE bi-plane marker marks the 

patient with iodine at a point 
directly above the fragment and at 
another point horizontal to it. Thus 
is swift surgery materially aided. 
Localizing a foreign body in two 
planes, vertically and horizontally, 
gives the surgeon at least two 
accurate points of entry, saves time, 
eliminates hit or miss tactics. 








X-Ray Super-Sleuth 
For Wounded 


OL. A. A. p—E LORIMIER, com- 

mandant—Army School of 
Roentgenology—Memphis, Tenn., 
recently demonstrated Westing- 
house’s new field hospital X-ray 
unit. This marvelous device 
(called a Bi-plane Marker and 
Re-orientating machine) enables 
surgeons to locate bullets or frag- 
ments in wounded men. At left, 
the re-orientating device assures 
same position of patient on operat- 
ing table as he assumed when he 
was X-rayed. The Bi-plane Marker 
is in operation, (Below.) 















































Back, Leg, Clothes Saver 





For Gardeners 


ONG boards cut to the length 
of your rows, a couple of 
planks, nails, half-heads of old 
croquet mallets for wheels and 
you can knock together this 
efficient mobile garden bench. 
Lower models should be made for 
sowing or setting out seedlings, 
higher ones are indicated for use 
in orchards, etc. This invention 
is just what the tired gardener 
needs for spraying, dusting, prun- 
ing, thinning and harvesting. 
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GIGHTER MMOMENTS with 
tresh Eveready Batteries 





“Say, Red, do you suppose this is what the Military 
authorities mean by ‘mopping-up’ operations ?” 






Your dealer is very likely to be out of “Eveready” 
flashlight batteries right now. There are two rea- 
sons for not blaming him, One is that nearly all we FRESH BATTERIES LAST 
can make are going to the armed forces. The other SONGER...Look for 
is that war industries are making good use of most **® dete line ————-> 
of the rest. 


That pint of blood that will save a soldier's life can’t be 
bought—it must be given. Will you give yours? There are 
35 Red Cross Blood Donor Center Cities throughout the 
country. Call for an appointment! 
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Rockets That Rocked 
The Axis 


HEN the Luftwaffe, in 

its Hitler hyperbole, 
thought that a blitz of England 
would be the end of their war, 
these rockets were in produc- 
tion and, in 1941, proved them- 
selves a secret weapon. They 
were developed for anti-air- 
craft use, have accounted for 
many a German plane. It was 
the Nazis who were supposed 
to have developed the rocket to 
its most efficient form. 








Average Aerial 
Aphrodite 


HAT G. W. Borkland 

calls ladykins are plastic 
shapes made as models for the 
three average girls who are 
members of our WAAFS. One 
is tall, one medium, one petite. 
When the uniforms are draped 
and fitted over these figures, 
with some exceptions, usual gal 
has an outfit suitable to that 
critical feminine viewpoint. 
Left figure is older mannekin— 
plaster model is large ladykin, 
right figure is average. She’s 
64.9 inches in height. 
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Fast Maneuverable 


Armored Firepower 


S IF your car were jacked 
up to meet war needs, its 
ability to take corners and 
climb hills and roll along, this 
new armored vehicle has 
moved to the fighting fronts. 
It’s called the M-8, weighs 8 
tons, can carry a crew of four 
that handles a .30-cal. machine 
gun and a 37 mm. cannon. Pur- 
pose: Terrain doesn’t matter. 
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NEW four-lens projector that will throw 
a color image on a screen with nothing 
but plain black and white film in the holder 
is the latest development in color pho- 
tography. The unit, invented by Richard 


Ordinary Negatives Projected In Full Color 



















Warm Hands—Warm Heart—Warm Aim 


6 perp: brave lads with the frozen hands 
and faces and guns are going to get a 
break when the brand new B-17-G fortress 
takes off with the waist gunner installed in 
his plastic spot. Nose and tail and belly 
gunners have long been protected, but now 
that very valuable marksman, the middle 
crack shot, gets the same covering. There 
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Thomas of Los Angeles, takes pictures 
through filters which separate the color values 
in pancromatic film into primary elements. 
then changes them back into their natural 
hues by light projection. 
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are two of these fellows and the starboard 
window has been moved forward to give a 
staggard arrangement to the two vital guns. 
There’s a wider range of vision for the guy 
behind the gun, a plexiglass blanket against 
enemy cold and wind. Such a modification 
has been dictated by battle and high flight 
conditions. 
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Heaviest Howitzer 


In Italy 


ERE’S the first photo of the 

U. S. Army’s most tremendous 
piece of artillery on the Italian 
front. It’s the new 240 mm. 
howitzer under a camouflage net. 
Nazi airmen would sacrifice, if they 
could, a bomber or two to put this 
terrific long-barreled weapon and 
its gun crew out of action. The 
crew, 19 men and an officer. 


Fog Testing Finish 
Of Shells 


OR awhile certain protective finishes on 

small arms ammunition turned out to be 
inadequate in such hard climates as are found 
in the Aleutians, Greenland, etc. At the Shell- 
Fisheries Laboratory in Milford, Conn., gun 
shells are subjected to a cold fog test that 
proves unmistakably how tough a finish is. 
The lab is a part of the Fish and Wildlife 
Service, Dr. V. L. Loosanoff (wearing 
glasses) is the aquatic biologist in charge. 


This One Gets Launched 


Gently 


SUALLY great and little ships 

slip down the ways and make 
a big baptismal splash. Some ships 
are even launched sideways. But 
this 27,000-ton aircraft carrier, Ben- 
nington, simply rests on her keel 
blocks until enough water is ad- 
mitted to the building dock to float 
her. At Brooklyn Navy Yard the 
different method was put into 
effect—an open end swimming pool 
system lacking the usual fanfare. 
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Making Breakfast Powder 
In A Big Way 


ONS of powdered eggs for the boys will 

come out of this huge dryer. In Toronto 
more than 100,000 Canadian farmers are rais- 
ing 20,000,000 eggs a month for an egg pool. 
The “fruit” from these government inspected, 
pedigreed hens is shipped to immaculate de- 
hydrating plants, is broken, agitated in uni- 
vats, blown into powder under 6,000-lbs. 
pressure, packed and shipped overseas. A 
new process saves all vitamins. 





England Is Getting 
Filled Up 


VEN a rural English lane has 

become an arsenal for the in- 
vasion of Nazi Europe. In this 
deceptively peaceful scene tons of 
artillery shells are stored in lane- 
side bays. Many adjacent fields 
are open air storage spaces for 
tanks, guns, trucks, etc. Lend- 
Lease and British production have 
seen to it that no lack of materiel 
will hinder Allied forces when the 
blows begin. 
June, 1944 


ad 4 4 ne > 1@uw«s 
2 
A be A r ‘2? 


Hot Houseboat 


Headquarters 


N CERTAIN Burmese rivers 

the Nips hid their H.Q.’s on 

old paddle steamers that they 

camouflaged with cut vegetation in 

hope of fooling R.A.F. Beaufighter 

patrols. But the lads in those air- 

planes know real jungle from Jap- 

made jungle. This H.Q. houseboat 

got it straight amidships from aerial 
cannon, burns like tinder. 
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Make One For 
Your Office 


HAT’S a “letter automat” 

at left, a home-built de- 
vice that greatly increases the 
flow and length of letters from 
members of the Owens-Corn- 
ing Fiberglas Corp. to former 
workers now with the armed 
forces. A roll of teletype 
paper feeds the opening in the 
desk. Each writer cranks his 
message out of sight. One 
service man a day is picked 
to receive the group letter 





Ol’ Rocking Chair 
(Electric) 


UCH delicate electrical 
apparatus is mounted on 
the super-structure of our 
warships. Away up there the 
roll from heavy seas is greatly 
exaggerated. Westinghouse 
engineers have developed this 
50-ft. “rocking chair” that 
swings back and forth to test 
controls for such sensitive 
apparatus. A steel mast, it 
duplicates ocean effects. 
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New Amphibious 


Stream Of Death 


NEW water buffalo with a 

terrific kick has joined our 
fleet. This amphibious tank, LVT 
(A) -I, has a turret superstructure 
(lacking in earlier models), does 
its killing now with a 37 mm. 
cannon and two 50 cal. machine 
guns. A fast, maneuverable tank 
on land, the buffalo sinks low in 
water when loaded and makes a 
tough target for the enemy. Cora! 
reefs can’t stop its tracks. 
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Powering The D-E 


Fleet 


f gewene: destroyer-escort 
vessels, nemesis of Axis 
U-boats, have two of these 
50-ton steam engines driving 
them along the convoy lanes. 
They are specifically designed 
to provide the remarkable 
maneuverability and tough- 
ness demanded in Atlantic 
warfare, are particularly val- 
uable because of simplicity of 
operation and maintenance, 
and speed at which they can 
be produced by York Corp. 














New Chicken Health 


TERILAMPS protect hens 

from air-borne bacteria 
in the well-tended farm of 
today. In brooder rooms birds 
grow to range size in five 
weeks instead of eight, mor- 
tality is about 68 per cent 
lower, feathering is more 
rapid, plumage and pigmenta- 
tion are superior. At left, in 
laying house, use of the 
lamps has reduced incidence 
of disease to a minimum in 
400 similar hatcheries sur- 
veyed by Westinghouse. 





How Billy Mitchell's 
Baby Has Grown 


AKING on the savage aspect 

of Chennault’s P-40 Flying 
Tigers, the twin engined medium 
bomber that gave it to Tokyo (the 
B-25) roars around with its new 
armament backing up its beast of 
prey appearance. A 75 mm. cannon 
juts from the lip-hole of the nose, 
twin “fifties” stick out above. The 
Mitchell has become a realization 


of a dream—flying artillery. 
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Front Line Arboreal 
Switchboard 


*°G@*OMEWHERE in the South- 

west Pacific” can certainly 
get its wires crossed now—even as 
you and I. A Marine corporal has 
rigged up as sweet a switchboard 
as you'll find in any hotel. It 
doesn’t seem to bother him that his 
lobby is a jungle within bombing 
range of the Japs, but that’s the 
Marine of it anyway. 





For The Commuter 
Not The Dentist 


HE Boston and Maine 

Railroad does not plan 
to lug a dentist and his 
equipment along. On the 
contrary—this seat, grim as 
it looks, is being used to ob- 
tain the ideal measurements 
for the train seat of tomor- 
row. Dr. Ernest A. Hooton 
of Harvard University will 
use it in tests on 3,000 poten- 
tial passengers. The young 
lady checks the back and 
seat for angles and height of 
comfort for an average. No 
more tired travelers’ backs. 
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“Matilda”—The Guinea Pig 
Cylinder 


AB tests of the new internal combustion engine 
fuels are managed with the help of “Matilda,” 

a full-scale airplane engine cylinder. Also she 
tests lubricating oils. 
the oscillograph that records tests is in fore- 
ground. She developed a 50-miles-to-a-gal. fuel. 








She’s behind that window, 


Mechanix Illustrated 
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Artillery Newspaper 
Aimed At Nazis 


EAFLETS are packed into cardboard shell 
containers, shot over German lines by 
Allied artillery or dropped by plane. A copy 
of “Frontpost” (right center) shows one 
method of keeping Krauts posted on the truth 
in world news. When fired, the shells explode 
about 300 ft. up, shower the enemy. 


Enemy J linlens Wheel 
Of Fortune 


HE bomb-bedeviled people of Chungking, 

China, have set up a weird wheel of fate. 
It’s a circular street corner map of wood to 
which small colored planes are pinned, telling 
the folks just how many enemy planes are 
approaching and how far away they are. Man 
at left is about to pin up the latest raid news. 














A Village On Barges Changes Location 


ANY people along the Ohio River in and 
near Cincinnati stopped to gawk re- 
cently at this novel method of inland trans- 
portation of a village. The steamer Arthur 
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Hider pushes 15 barges that are loaded with 
30 four-room houses from Point Pleasant, 
West Va., to Camp Breckinridge, Ky. Old 
stern-wheeler solved a housing problem. 
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OFFERS BIG MONEY—INDEPENDENCE 
The restrictions on the manufacture of 
electrical home appliances has greatly in- 
creased the need for and earnings of skilled 
home appliance repairmen. Always a good 
business, today ELECTRICAL APPLI- 
ANCE REPAIRING is one of the most 
profitable occupations that the average 
mechanically inclined man can turn to. On 
many types of repairs it is usual for a re- 
pairman to charge on the basis of $5.00 to 
$6.00 an hour! Work as many hours as you 
wish—a home appliance repairman is his 
own boss. Operate from your garage, base- 
ment, vacant store, etc. 


NEW COURSE TELLS ALL 


If you are mechanically inclined—can hold and 
use tools—you too can a big money-earning 
home appliance repairman. Age is no barrier— 
nor are minor physical handicaps. Learn how to 
repair refrigerators, vacuum cleaners, washing 
machines, motors, ranges, etc., etc. Our course 
is written in simple, easy to understand language, 
——— illustrated with drawings and photog- 
raphy owing you step by step what troubles 
to look for and how to repair them. Explains and 
gives you a working knowledge of electricity, 
welding, nickel plating, etc. Shows you how to 
build power tools you may need and how to 
solicit and keep business coming to you. Not a 
oe ge eory course’ but an honest to 
t) ess course written and used by repairmen 

e country over. Price of course is so low that 
the savings on your own household appliance re- 
pairs will quickly pay for it. Prepare NOW for a 
real future. 
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8 CHRISTY sUPPLY Co. 

B 2835 N. Central Ave., Dept. D-706 

§ Chicago 34, Iilinols 

t Please send me all the facts about America’s 


Fastest Growing Industry—Electrical Appliance 
Repairing. 
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Kwajalein Pay-off 


[Continued from page 37] 
before dawn. We moved in close and began a pre- 
liminary bombardment, sending shells into the 
cement wall in a softening-up process. 

As the sun rose higher, we began pouring it in 
with everything we had: The roar and blast of 
guns grew louder. Other battlewagons and 
cruisers on both sides of us were joining in. 

So far the Japs had held fire. But now we saw 
splashes in the water, all around us. 

It was near the zero hour. Through our glasses 
we could see that the wall had been knocked flat 
and could no longer stand as an obstacle to our 
tanks. 

Above us we saw a flight of B-24 Liberators, 
coming in in two waves, gleaming in the morning 
sunlight. They flew over the island once and 
circled back. From somewhere on the island came 
a few puffs of black anti-aircraft fire. One of our 
guns fired a few minutes later and the anti-air- 
craft gun stayed silent. 

The B-24’s started in on their run. As they came 
over the target, they unloaded their basket of 
blockbuster eggs. The bombs came down in 
graceful flight. You could follow them with the 
glasses. 

A great cloud of smoke and debris lifted up at 
the tip of the island. It was a direct hit on several 
Jap pillboxes. 

For ten minutes the high level bombers kept at 
their job. Every stick of bombs was on the target 
except one which landed a few feet in the water. 
It was one fine example of precision bombing. 

Then the next act began—the dive bombers. 
This was like watching trained acrobats in the 
circus. The enemy flak had halted. The planes put 
their hearts into their work. 

One by one they peeled off, hovered a moment 
high above the point—then dove. Many dives were 
almost perpendicular. At the last moment they 
let go their bombs and scooted up out of harm 
as explosions billowed up behind them. 

Next came the strafers, diving to tree-top level 
—only, as an enlisted man mentioned grimly, 
there were no treetops left. 

Zero hour was here. Boats were already on 
their way to the beach. Sea-going tanks, landing 
boats carrying infantry with hand-to-hand 
weapons were going in. 

As we finished our climactic bombardment, I 
looked back to the point we had been pounding. 
Boats were on the beach and troops were piling 
out. Tanks were ahead of them, already crawling 
forward. 

Then over the loud speaker came the word. 
Landing forces had made the beachhead without 
the loss of a single life. 

I glanced to the boat deck and saw the colors— 
the American flag fluttering in the midst of yellow 
and white vapours from the guns. 





England is turning surplus potatoes into potato 
flour, alcohol and other needed supplies. 
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Useful suggestions for boat 
owners, starting on page 116. 
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HOME WORKSHOP 
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CAMPING AND 


This carrying case, made from an over- 
night bag, will hold all the “works” 
necessary for that next outdoor snack 


by Walter E. Burton 


emer sony it’s a week-end camping trip, 
one-day fishing venture, or just a plain 
picnic, this handy mealtime kit will increase 
the fun of outdoor eating. It contains dishes, 
knives, forks, spoons, vacuum bottles, and 
whatever else in the line of eating equipment 
the owner desires to carry. There even is 
room for a sandwich or two, although usually 
the food is packed separately. 

Most of the stuff you will need to build a 
kit similar to the one illustrated may be 
found around the average house. The case 
is an inexpensive but sturdy overnight bag 
that may be obtained at most department 
and luggage stores. In addition, you will 
need some garter elastic or similar material 
1” or so wide, 2’ or so of stout cord or tape, 
several short wood screws and washers to 
fit, some plywood or similar material about 
4” thick, a few scraps of wood, and some 
clear lacquer or varnish. 

The dishes illustrated are a lightweight 
plastic type, but chinaware or metal ones 
can be used just as well. 

The lid of the case is reinforced with %4” 
plywood or composition board. Elastic 
tape, held with short roundhead screws and 
washers, holds the plates and dishes. A tray 
holds forks and spoons between wooden 
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blocks fastened to the bottom, and 
knives fit in slots in similar blocks as 
shown. The bottom and sides of the 
tray are finished in clear lacquer, and 
the wooden pieces in yellow lacquer. 

The tray is placed in the center of the 
case and a vacuum bottle on each side 
of it. Two pieces of elastic tape. 
fastened to the sides, are knotted to- 
gether over the three and hold them 
in place; bottles and tray may be re- 
moved without untying the tape. On 
top of the tray is a box with a hinged 
lid containing cups, sandwiches, etc. 
Tablecloth and napkins are stowed at 
one end of the box. 


Tape holds thermos bottles and tray and permits easy reméval. Case, when closed. resembles ordinary bag. 
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Cutlery fits in wooden blocks as shown above. 




















































HIS beach set is simple and 

inexpensive to make, using 
materials generally available. All 
wood, with the exception of the 
outer sides of the magazine rack, 
is %” stock. The sides of the rack 
are %” to save weight. Four 
dowel legs glued in the bottom of 
the rack prevent it from falling 
over, as they can be pushed down 
into the beach sand. The seat is 
a simple hinged unit as shown, 
with lengths of rope stapled to the 
sides to hold it at the proper angle 
when open. Three staples are 
used at each fastening point and 
also on the rope handle fastenings 
of both rack and seat. Ropes 
through holes in rack are knotted 
at correct length. 
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Set for 
Comfort 


by 
R. L. Fairall 


Beach seat at center leit and 
magazine rack below are light- 
weight for easy carrying. Cut 
out stock as in squared drawing 
shown at the bottom of the page. 








Mechanix Illustrated 
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MOW ‘EM DOWN 


You won't be able to buy a new lawn 
mower this spring, and so you had better 
start oiling and sharpening up the old one. 


OU don’t have to be a mechanic to fix 

up your lawn mower, and you don’t need 
special tools, either. You can do a really 
professional job on ’er if you follow these 
simple instructions. 

First dissemble the machine and wash the 
parts in gasoline (if you can spare some of 
the precious stuff). Remove stubborn grease 
with a toothbrush. Then, using a flat file, 
sharpen the stationary cutter blade. Check 
with a steel square, re-file if necessary, and 
finish with a medium-grit Carborundum 
stone. Reverse wheel pinions (right on the 
left wheel, left on the right wheel) to make 
the mower blades turn backwards. 

Reassemble, adjusting cutter bar so it 
doesn’t bind. Smear a paste of medium-fine 
Carborundum powder and heavy oil on the 
cutter bar and push the mower around awhile. 
The blades will sharpen themselves. 
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Put vaseline or grease on gear before reassembling. Check for even cutting with a sheet of newspaper. 
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POSITIVE NEGATIVE 
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Lens manufacture is a complicated process. Machines 
like these serve to grind their precision surfaces. 


ENSES are playing an important part in 
our war. To beat the Axis, Uncle Sam is 
using them effectively in binoculars, range 
finders, gun sights, fire-control apparatus, 
aerial cameras, and countless other optical 
instruments. The theory behind the action 
of the various types of lenses upon light rays 
is a simple but fascinating one, and there are 
many experiments you can perform and many 
pieces of apparatus you can make in your 
home workshop to demonstrate the ele- 
mentary principles of optics. The construction 
of a simple Galilean telescope (designed by 
the Italian astronomer, Galileo Galilei, in 
1597) is offered as a suggestion. 

A lens may be a converging or diverging 
type. Converging (positive) lenses are 
thicker in the middle than at the edges and 
concentrate the light rays to a point, called 


Fig. 1 shows A, plano-convex; B, double-convex: C, positive meniscus: D, plano-concave; E, double-concave; 
F, negative meniscus. Fig. 2 is achromatic or color-corrected. Anastigmat (Fig. 3) has several elements. 
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Mechanix Illustrated 





With a working knowledge of them you 
can make many simple optical gadgets. 


the focal point. This lens causes a real image, 
one that can be seen on a screen or photo- 
graphic film. Diverging (negative) lenses 
are thicker at the edges than in the middle 
and cause the light rays to spread out in a 
cone shape. This type causes a virtual image, 
one that can be seen only by looking through 
the lens itself. 
In Fig. I are shown the most commonly 
used lenses. Each one is a single piece of 
optical glass. While single element lenses 
serve excellently for spectacles, magnifiers, 
etc., there are many purposes for which they 
are not entirely satisfactory. The reason for 
this is that imperfections in the lens cause 
various distortions or aberrations such as 
curvature of field, chromatic aberration or 
color distortion, astigmatism, spherical aber- 
ration, etc. Through years of experimenting, Lens arrangement of the astronomical type 
opticians have learned how to eliminate these 
aberrations by combining lenses and dif- | 
ferent types of optical glass. In Fig. II is ‘ I/ 
shown an achromatic or color-corrected lens, : ' \) 
formed by combining an element of crown a4, 
glass with an element of flint glass. This 
type is corrected for chromatic aberration. 
Lenses such as these are used in highly 
efficient binoculars such as those used by the 
U. S. Armed Forces. In Fig. III is the plan of ri] Pr 
an anastigmat lens. These are used in photo- ran 
enlargers, precision cameras, etc. This type ; 
lens may contain from two to ten elements, 
but four is the usual number. 
Single element lenses of the convex type 
make excellent magnifiers. A double-convex In reflector type. eyepiece is at side 
lens is preferable 
as either side may 
be used toward 
the eye. Single 
plano-convex 
ones, however, 
frequently are 
used and will give Light through prisin separates into colors 
good results if it is 
remembered to 
turn the curved 
surface toward 
the object when 
holding the lens 
right up close to 
[Continued on 
page 132] 












lerrestiial telescope tormis erect image. 





Achromatic lens corrects color dispersion 
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MIDGET 
METAL 
CATHE 


The present day scarcity of machine tools 
need not keep you from having a metal 
lathe: this sturdy little job will work to close 
tolerances—and it's made from scraps. 


by Gordon Douglas 


GLANCE over the drawings and photos 
accompanying this article will show what 
the amateur craftsman and modelmaker can 
do in the way of constructing a neat looking 
metal turning lathe for his home workshop. 
In these days of priorities, such tools are hard 
to obtain and the average modelmaker at 
some time or another usually finds the lack of 
a lathe in his shop a severe handicap to his 
hobby. However, the construction of the lathe 
about to be described will prove interesting 
in itself, and satisfaction in the work that can 
be turned out on it after its completion will 
well repay the builder for the time and care 
spent on it. 
This little machine has a capacity between 
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Here the lathe is taking a 3/16” cut in mild steel, 
and doing it smoothly. It can turn out model engines. 





centers of about 8”, will handle a 6” diameter 
nicely over the bed, 4” over the saddle and 
is husky enough to-reduce the diameter of a 
piece of 1” steel shaft about 34,” in one cut 
without chatter. 

The construction calls for no special ma- 
terial beyond what can usually be purchased 


Mechanix Illustrated 
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Details of bed, headstock, and feed screw. Screw heads holding square stock on bed must be countersunk. 


in the local hardware store or blacksmith’s 
shop. In fact the average modelmaker will 
more than likely find most of the material at 
hand in his own shop. All of the work in build- 
ing the lathe was carried out with the use of 
hand tools, such as hacksaw, round and flat 
files, and various taps, dies and drills, no ma- 
chine work being required whatever. All 
drilling was done on a small blacksmith’s post 
drill turned by hand. 

Before commencing the actual construction, 
study the various drawings and photos care- 
fully, because, although they may look rather 
complicated at first glance, if you study one 
part at a time they are in reality fairly simple. 
Bear in mind also that your measurements 
must be accurate. This is important, other- 
wise you will run into trouble before proceed- 
ing very far. Use a good steel rule together 
with a steel square and sharp scriber for mark- 
ing out the various parts and center-punch 
all holes carefully before drilling. 

To start the construction of the lathe bed 
A. and B. FIG. 1, you will require 2 pieces 
of mild steel %4”x142”x24” long and 2 pieces 
of the same material 12”x2”x24”. To make 
up one side of the bed, scribe a line right 
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along the center of one of the %” square 
pieces, then measuring 12” from one end 
scribe a line across the piece and from this 
line proceed to lay out the’screw holes toward 
each end on 4%” centers as shown. Center 
punch these holes and drill »;” counter- 
sinking them with the point of a 3@” drill and 
making sure the screw heads come well below 
the surface. Treat the second %”x%” piece 
in the same manner. Now lay these two pieces 
on their sides on some good flat surface, and 
set the two %”x1” pieces on edge against 
them and clamp them together, that is, clamp 
one of the 4%” square lengths to one of the 
144” pieces—not all four together. When you 
are sure you have these parts all square and 
level, proceed to drill the holes in the 14%” 
stock, using the previously drilled holes as a 
guide. When this has been done, remove the 
clamps and tap these holes ;4"x24” threads 
per inch to suit standard 4,” flat headed stove 
bolts. I might say here that these bolts are used 
throughout in place of special machine screws 
and will be found quite satisfactory. Next 
open out the holes in the 4%” square pieces 
with a ;4;” drill and screw them in place cut- 
ting off any surplus length of screws and filing 
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Shape compound rest carefully to avoid chatter. 
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down smooth. This operation completes the 
two sides of the bed. You can now proceed 
with the base for the headstock end Fig. 3. 
This is built up from angle iron and %” 
square iron as shown in the drawing. Take 
one piece of the angle iron and mark off 
the two bolt holes on a center line 74” from 
each end and drill 4”. Next, assemble 
the two square pieces upright between the 
angle irons and clamp the whole thing 
firmly together. Using the first two holes 
as guides, drill through the uprights and 
the other angle iron inserting the two 
fs”x1%” bolts and tightening up with lock 
washers under the nuts before removing the 
clamps. The small base or leg for the tail- 
stock end is built up in a similar manner. 

To assemble the bed to the base, lay the 
two sides upside down on a level surface 
as before and place the headstock and tail- 
stock bases between them, 1” and 34” re- 
spectively from each end of the sides. 
Clamp all four parts together and drill 
three ;;” holes to come through the top 
centers of the three uprights. Insert the 
bolts and tighten up before removing the 
clamps as before. This completes the bed 
assembly and you can now start the con- 
struction of the headstock. 

This part is built up from 1”x1%” mild 
steel, 4%” steel plate, and 34” angle iron as 
shown in FIG. 2. The two spindle bear- 
ings A. A. should be made up first. Measur- 
ing %4” from one end of each piece, saw 
these parts off to form the two caps B. B. 
After filing up square, mark off and drill 
the holes for the studs C. to clear 7”. 
Drill %” holes in [Continued on page 132] 
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Headstock spindle. Ball thrust bearing is used. 





Headstock is shown (above) with top half bearings re- 
moved. Note feed screw. Below: Tailstock assembly. 
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va damp ground, follow these simple 
methods for avoiding excess moisture. 
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DITCH ON FOUR SIDES 





Trench will by-pass surface water on sloping plots. Fig. 1 illustrates a simple remedy for a wet 
garden located on low-lying sloping land. 
Gardens so situated are apt to receive entirely 
too much moisture to insure healthy plant 
growth unless a means is provided for by- 
passing rain and other surface water that 


HE job of draining a low-lying garden, 
that is subjected to excess water during 
and after heavy rains, can be simplified if the 
source of the excess water is determined 
beforehand. The suggestions contained in the 


accompanying drawings may give you the would otherwise flow into them. If the plot le 
clue for determining the source in your par- slopes in just one direction, adequate by-pass- d 
ticular case by helping you analyze your own ing of the water can be accomplished by tt 
garden layout and how it collects moisture. ™eans of a ditch that runs along the top and " 


down one side of the garden 
as shown at A. Where the land 
slopes in two directions, as at 
B, run the ditch entirely 
around the garden, and then 
continue it down the slope and 
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Tile pipe, buried in a gravel path 
ground the garden, drains the beds. 





4” DRAIN TILE GRAVEL OR CINDERS 
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lead it into a sump as illustrated. A pit or a 
dry well (pit filled with stones) will serve 
this purpose. The depth of the ditch and the 
size of the sump should be determined, of 
course, by the amount and rate-of-flow of the 
water to be by-passed. A ditch about 6” deep 
will be found adequate for the runoff from 
average rainfalls. 

Where the greater portion of the runoff 
emanates from the overflow of a pond located 
above the garden as shown at C, the flow can 
be expected to continue for some time after 
a long rainfall, depending on the size of the 
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BED 


OUTLET VEINS 


EXCAVATION FILLED WITH LOOSE STONE 


How to keep spring 
water from surfacing. 


pond. In this situation, it is advisable to lo- 
cate the by-pass ditch several yards above 
and to the side of the garden in order to pro- 
tect it from prolonged wetness due to seepage 
from the ditch. This layout permits the soil 
in the garden to dry out at a normal rate. 
Small surface springs that are active only 
during wet periods are liable to crop up any- 
where. Where one surfaces in a garden bed, 
it usually spreads through the ciltivated top- 
soil, causing a soggy area that rots seeds and 
retards germination. The remedy for this 
trouble is to prevent [Continued on page 136] 
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Wall Trellis 


N ATTRACTIVE wall trellis such as that 
shown in the top photo can be made of 
battens, which, incidentally, are on the non- 
critical list. If your wall is stucco, drill test 
holes to locate the studs beneath the stucco 
and fasten the battens to them with spacer 
blocks as shown. Screws are better than nails 
for this purpose. Wall studs are placed 16” 
apart in standard practice. 
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Potting Bench 


HE home gardener will be able 

to work at this handy potting 
bench in sunshine or rain; the 
hinged front not only swings up 
to form an awning, but admits 
plenty of light through the trans- 
lucent cloth. When it is closed, 
sufficient sunlight passes through 
—ultra violet rays, too— to serve 
as stimulation to tender seedlings. 
Left in it overnight, they are pro- 
tected from frost. Cover work- 
shelf with a piece of linoleum. 
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4 
9” 
Wind Screen pees oe ) Sa ay 8 


4 px windy days of summer and 2°x 4% emgern ct) fais Gakees 
fall won’t chase you indoors 

from the comfort of your porch or 
terrace if you have one of these 
wind screens for protection. Pro- 
vided with one or more shelves, it 
will hold pots of flowers for deco- 
ration. Obtain sash (preferably the 
multi-pane type), from a wrecking 
yard and build the frame to suit. 
If possible, fasten end to wall. 
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MOLDING 


PIECE OF 
CURTAIN ROD 


PERFORATED 
SHOE POLISH CAN } 


TALL TALCUM 
POWDER CAN 


Watering Can 


Lawn-Mower Wheels AKE this Victory 


this happens, they can be replaced with brake perforated polish can. 
drums from an old car. For traction weld a Curtain rod provides 


series of beads on the rim of each drum. handle. 
OPENING ’ 
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garden | sprinkler 
REQUENTLY the wheels on power lawn- \ \\ from a large oil can, a 
mowers become cracked or broken. When \Y tall powder can and a 





Another in MI’s series on simple wooden models of famous 
mechanized military equipment of World War IL. It's easy 
to build and will help round out your model collection. 


by Hi 


HE sturdy half-track motor vehicle, which 

can be adapted to many military uses, 
even to mounting a destructive 75 mm. can- 
non, is presented here in a modified form— 
adapted to easy construction and devoid of 
those tricky and tedious items necessary to 
an actual scale model. The novice should 
have no headaches in building this addition 
to his collection. 

Four views, to scale, are shown in Fig. 1 
and you will observe that the track assembly 
is much lighter than that of a tank, even a 
light tank. The entire job, however, is 
armored all over, the armor in this case being 
white pine painted olive drab. A shovel and 
pick are strapped to one side of the driver’s 
compartment, a hatchet and an axe on the 
other and a crow-bar on the rear. 

Assembly of the body is shown in Fig. 2 
and involves only straight saw cuts. Make 
the chassis board of 4%” white pine, the filler 
block and hood of the same material. For 
louvres over the radiator, glue on triangular 
strips bordered with a frame of ;4” balsa, 
and install an inspection hatch on top of the 
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same material. Driver’s compartment and 
box body are of %” material assembled with 
small brads and casein glue. Cellophane and 
celluloid may be installed in the side frames, 
and tin straps over the pick, shovel, etc. 
Steering wheel and post are the same as on 
preceding models, a tin spider soldered to a 
wire ring and mounted on a dowel. Fenders 
are scroll-sawed from 14%” white pine and 
crowned with knife and sandpaper. Two 
brackets of wood secure the front roller to 
the straight bumper, and steel springs are 
carried under the wooden axle, which is 
flattened on top and nailed to the chassis. 
Wheels are lathe-turned as in the profile, 
Fig. 3. Use a close-grained wood for these. 

Driving rollers for the track assembly are 
left smooth. To make the tracks (Fig. 4), a 
rabbeted strip of white pine about 12” long 
and 34” wide is glued to binding tape the same 
width. Then with a three-cornered file cuts 
are made, evenly spaced, down to the tape; 
then it is possible to bend the track around 
drive-rollers and idlers. However, the track 
is movable. 
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BO COMPACT 


HOLDS COSMETICS 
_Although too large for a lady's purse, 


this compact is an attractive and 
Practical item for her dressing table. 


by Benjamin Nielsen 


compact is shown at the left. Mirror 


completed 
is held in the cover by a retaining ring in groove. 

















Side view of compact at right 
shows the “sandwich” lid 
and construction details, 
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TURN PANEL —— 
AND GROOVE 








100 MAPLE AND WALNUT SQUARES 
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TURN PANEL AND GROOVE THROUGH 
TO MAPLE BACKING 





NOTE: SHALLOW GROOVES NOT INDICATED 
IN THIS VIEW 
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N UNUSUAL cover design is the fea- 
ture of this make-up box. Cross 
grooving of a specially constructed panel 
in the lid provides the effect. Instead of 
following the method shown, the surface 
piece of the lid may be dispensed with, if 
desired, leaving the checkerboard pattern. 
The panel is constructed as shown. A 
series of maple and walnut squares are 
glued to a thin piece of maple and a thin 
top piece of walnut then is glued over 
the squares. When the glue has dried, the 
cover is grooved with a saw. Follow the 
design indicated in the drawing carefully 
when grooving; some grooves are made 
deep enough to contact the squares only, 
while others go right through the squares 
to the maple backing. Lay out your plan 
so that the grooves cross in the centers of 
the squares. The shallow ones should be 
done first, and the ones running across the 
grain before those running with the grain. 
The grooved panel is mounted to a piece 
of waste stock, mounted in the faceplate 
of the lathe and turned to the proper 
diameter to fit the rim of the cover. This 
waste then can be turned off. 

The rim is turned from %” ‘stock as 
shown in drawing; note the offset turning of 
the inside of the lid rim. This is to provide 
a thick stock at the rear for the hinge. 
The inside of the lid is turned with a 
groove for the mirror retaining ring, and 
another groove is turned on the face of 
the rim to fit the tongue ridge on the edge 
of the box bottom. The grooved lid is 
glued into the rim. In assembling, the 
grain of rim and lid should run the same 
way. Finally, the top is dressed down to 
leave a walnut layer about 1/32” thick. 

The box bottom is turned from 1%” 
stock. Offset turning to correspond with 
the lid is used on the inside of the box 
body. The lid fastens to the box with a 
wooden hinge, turned from a walnut stick 
or dowel, fitted together as shown, and 
attached with small screws. The box is 
finished with filler and varnish or shellac. 
An attractive finish is obtained by rubbing 
down with No. 4/0 steel wool and waxing. 
A circular mirror is cut to dimensions and 
inserted in the lid, and a retaining ring 
shaped from No. 9 wire is slipped in the 
groove. If 134” stock is not available for 
the bottom, a suitable piece may be built 
up from waste stock. 

















Chapter |6—Fronts and Storms 


F YOU were an airline pilot ready to take 

off on a flight along one of the many air- 
ways of the United States, the weather report 
handed you before your trip might include 
the statement: POLAR AIR MASS COVERS 
DISTRICT WITH SUPERIOR AIR ALOFT 
SOUTHERN PORTION, or the warning: 
MODERATE COLD FRONT WITH THUN- 
DERSTORMS NEAR CENTRAL STATE. 
Not much information in these few words, you 
think, but on the contrary, they serve to 
round out completely the picture of the 
weather zone existing along your route. 
POLAR AIR MASS! COLD FRONT! Let’s 








THE SCHOOL SHOP 


Conducted by Gilbert Paust 


Lieutenant, Civil Air Patrol, Westchester Squadron 


see how they fit into our story of weather. 

Early meteorologists, in their analysis of 
weather, studied the effects of temperature 
and pressure upon the atmosphere and its 
elements, but they neglected to consider one 
very pertinent factor. They knew all about 
the winds and turbulence which we have dis- 
cussed in previous chapters, but they did not 
realize that the air motions which make up 
the general circulation of the atmosphere are 
very complex, and that there are a number 
of strong air currents which transport large 
masses of air over the face of the earth. These 
air masses, moving over land and water areas. 
take on the temperature and moisture 
properties of these areas, and carry weather 








with them, bestowing it upon new surfaces 
over which they pass. 

Air masses are named for the modern 
meteorologist, and their weather properties 
are classified so he can tell the pilot just what 
to expect when flying through any one of 
them. Bergeron, a Norwegian scientist, has 
given us a convenient method for naming 
them with respect to their sources and tem- 
peratures, and his system is used on weather 
maps throughout the world. This is it! 

Air masses originate in the tropical regions 
(T), polar regions (P), arctic (A) and near 
the equator (E). Those which form high 
above the earth’s surface are called superior 
(S). These five can be classified into two 
groups: those which form over land surfaces 
and are called continental (c), and those 
which form over water surfaces and are called 
maritime (m). These, in turn, we can divide 
still further into air masses which are warmer 
than the surface over which they are passing 
(w), and air masses which are colder than 
surfaces over which they are passing (k). 
Putting these symbols together, we can 
identify an air mass very quickly and easily. 
For example: when we see the letters cPk 
on a weather map, we know that they refer 
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The wise pilot lands his plane 
when he sees a line squall coming. 





The surface between two air masses is called a 
irout. Cold fronts are steeper than warm fronts. 
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A fast moving cold front causes a line squall as 
above. Don't attempt to fly through one of these. 





otal a 


iteractatstits Mmetite MM Cohvdcatil: Mee Oia Metts MEccttt Mme Cael) 
pany warm fronts. Upper fronts form as below 




















co FRON —— 
OCCLUDED FRONT --—*e*= 
WARM AIR 

COLD AIR — 


The development of a cyclone is similar to that 
of a water wave. Occluded front is final result. 


The word, cyclone, does not mean storm: it means 
low pressure area. Complete structure is below. 
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to a polar air mass of land origin which is 
colder than the surface over which it is pass- 
ing. Similarly, the letters mTw refer to a 
tropical air mass of water origin which is 
warmer than the surface over which it is 
passing. 

A great deal of our bad flying weather 
occurs at the dividing surface separating two 
air masses of different temperatures. This 
surface, incidentally, is known to the pilot 
as a front, and derives it name from the 
motion of the two air masses it separates. In 
other words, if a cold air mass is overtaking 
a warm air mass, the front is a cold front; 
if a warm air mass is overtaking a cold air 
mass, the front is a warm front. In the case 
of a cold front, the cold, heavy air tends to 
dig beneath the warm air, throwing it up- 
ward just as a snow plow turns up the snow 
before it. In a warm front, the lighter air 
overruns the cold air. 

Cold fronts offer the most hazardous flying 
weather. There are two types: the retarded 
or slowly moving variety and the fast moving 
front. In the former, there is a gentle lift 
and cooling of warm air as the front moves 
forward, causing the different stratus cloud 
formations and precipitation, and ‘in some 
cases cumulonimbus clouds and scattered 
thunderstorms. When you see a fast moving 


front coming along, however, don’t try to 
brave it in your light ship; either swing the 
nose around and get away as fast as you can, 
or land and tie the ship down. It’s a bad 


actor! The “snow-plow” effect causes a 
violent lifting of the warm air which results 
in a continuous belt of thunderstorms about 
50 miles wide extending along the entire front. 
This is called a line squall. It passes quickly 
and you can resume your flight without 
trouble. 

In a warm front, where the warm air flows 
smoothly over the top of the cold air, the 
clouds usually are of the stratus type, al- 
though altocumulus and cumulonimbus 
clouds may form if the air is at all unstable 
(tends to move upward of its own accord 
because of temperature and pressure dif- 
ferences). With stratiform clouds forming. 
an area of rain may extend for quite a dis- 
tance ahead of the front; with cumuliform 
clouds, heavier rain or snow and showers may 
take place ahead of the front. Whereas a 
line squall is the main characteristic of a cold 
front, increasing and lowering clouds and 
finally rain, bringing with them zero ceilings 
and poor visibility, is the weather hazard 
associated with a warm front. 
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Mechanix Illustrated Art by Anderson 
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A thermal thunderstorm is formed trom a cumulonimbus cloud. Its turbulence and hail are hazards to aircraft. 


Cold fronts move in the direction of a front, moving faster than a warm front, 
cold air mass, and their velocity is the same overtakes it and the warm air between 
as the cold wind velocity at 4,000 ft. Warm them is lifted, the result is an occluded 
fronts move a little more than one-half as front or occlusion. Weather conditions in 
fast as a cold front, however. When acold an occluded front [Continued on page 138] 


Lightning occurs in a storm when raindrops split. leaving an electrostatic charge on the cloud itself. 
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RemMovinc Metat FENcE 
Posts is a job you may not 
have to undertake very 
often, but if you should be 
faced with this tedious prob- 
lem some time, A/C Ralph 
T. Kramp of Santa Ana, 
Calif. has a suggestion to 
ease your task. He uses an 
ordinary workshop vise and auto jack to raise 
the more stubborn posts. Vise is clamped 


WR 
Ave 











securely to the post, as shown in the sketch, 
and the leverage of the jack applied against it. 
Post will jack out of the ground in a jiffy. 





Capet GienN C. RenNAux of the South 
Dakota State College, Brookings, South 
Dakota, has an idea that should interest Army 
cooks, or any stew jockey, for that matter. 
Says Glenn: “I used to be a cook before I 
was transferred to college, and one of the most 
difficult things I ever tried to do is rolling 
sausage into patties. You see, the trouble is 
that after you’ve rolled several pounds the 
fat in the sausage starts sticking to your hands. 
There is a very simple remedy for this. Just 
get some real cold water and set it beside 
you. Dip your hands in the water about every 
two or three minutes. It works like magic. 
The sausage just won't stick while your hands 
have that cold water on them.” 





“Dear Sirs: 
I just finished reading your ‘Ideas For 
Service Men’ and I think it’s very useful for 
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us soldiers. I have found while in 
training here at Camp Wolters that 
it was rather hard to keep track of 
who I received letters from and 
whether or not I had answered them 
lately. So I devised a form by means 
of which I keep my correspondence 
straight and up to the minute. I 
have enclosed a copy (illustrated) 
of this method and hope it proves of value to 
others in the Service. 
Thank you” 

Pvt. Joseph Martinus 

Camp Wolters, Texas 








Here’s One from Cpl. Darrell Roberts, Flora, 
Mississippi: “Fanciest wrinkle I’ve seen lately 
is a tiny celluloid disc that may be glued on 
the crystal of your watch. Numbers painted 
in a circle on the disc range from 13 to 24, 
with 13 opposite one o’clock on the original 
dial, 24 opposite twelve o'clock, etc., thus 
giving Army time at a glance.” 

This certainly is a neat gadget and one a lot 
of you boys could make yourselves.—Ed. 





Back AGAIN with us this month is the old 
controversy—just what really is the best 
method to dry off a mess hall table after wash- 
ing? We've had exponents of the burlap bag 
method, and the squeegee method expound 
their ideas, and now up pops Pvt. Robert I. 
Hodgins, Keesler Field, Mississippi with stil] 
another scheme, which he claims is infallible. 
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We'll let him tell you about it in his own 
words: 

“A great percentage of the mess halls do not 
furnish squeegees, but I have an idea that 
works on the same principle. It involves the 
use of one of the four folding flaps that make 
up the top or bottom of one of the many card- 
board boxes found in the average mess hall. 
Tear off the flap and push the straight edge 
in a sweeping motion across the table. -It will 
clean off the excess water as well as a real 
squeegee, and if it only lasts for two or three 
swabbings, what’s the difference? You 
have eight potential squeegees on every 
carton.” 

This winds us up for now, and we 
hope winds up the table drying argu- 
ment forever. If any more of you have 
ideas on the subject, just write them 
down on a large piece of paper, roll it up 
and wipe a couple of tables with it! 


At right is a little idea for soldiers stationed in 
areas where bathing facilities are limited. 








SERVICE MEN, ATTENTION! 

This is your department, and if you like it enough to 
want to make it better, you can. It's all up to you! 
Send in your ideas—anything you think may help your 
buddies in the Army, Navy or Marines. You'll be help- 
ing yourself too, because MECHANIX ILLUSTRATED 
pays from $2.50 up for material used. Address “ideas 
for Service Men,"’ MECHANIX ILLUSTRATED, 150! 
Broadway, New York 18, N. Y. 
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The piece of plastic is clamped into the milling attach- 
ment vise of a small precision lathe. Keyway milling 
cutter (42""x4e") has been inserted into a collet in the 
head stock of the lathe. It is important to remember 
that the lathe should run no faster than #00 revolu- 
tions per minute on direct drive for best results. 


MILLING 


T IS possible to mill plastics such as 

Catalin, Plexiglas, Lucite, or Acetates 
like Lumarith in attachments for both the 
lathe and the drill press. Milling attach- 
ments are not usually found in the average 
home workshop; perhaps because they are 
somewhat expensive adjuncts to the ordinary 
run of tools. When you consider, however, 


This picture shows how a piece of plastic is set 

squarely into the jaw of the milling attachment. Hold 

your toolmaker’s square firmly against the jaw, which 

has been tapped against the back of the attachment 

and tap piece itself to the same angle as square. 
' . - 





~ 


It is possible to make cuts at any angle by adjusting 
the milling attachment as shown in this picture. Even 
double angles can be cut if the attachment itself is set 
at an angle against the compound rest. Greater care 
should be taken with this kind of set up than in 
straight milling as plastics are brittle at angle edges. 


PLASTICS 


how many unusual jobs you can do with these 
attachments, you will realize that they are an 
investment well worth while. 

The beauty of milling plastics lies in the 
fact that no cutting oils are needed and that 
with proper care’ you can do extremely 
accurate and smooth work on a wide scale. 
Catalin, Lucite, Plexiglas, etc, may be 


We now have cut two square edges, and applying a 
toolmaker’s square against them we see that every- 
thing is “right on the button.” A proud moment, indeed, 
because any time we can make a real square in 
plastics, we know that we are good craftsmen. 


, 


a 
etre 
~*~ 








ting 
ven 

set 
are 
| in 
yes. 


>se 
an 


he 
lat 
ly 


be 





sae “<= pe RIE may aie LO Rig My y 
by Josephine von Os 
“oie . ae 

worked at a fair speed. Acetates like 
Lumarith and Tenite must be dealt with 
more carefully because they burn easily, but 
in any case you will find that you are able to 
polish milled surfaces with a great deal less 
difficulty than a piece filed, sandpapered or 
turned on a lathe. 

With a selection of proper milling tools, 
keyway cutters, end mills, rotary files and 
sometimes even small sand and grinding 
wheels, you will be able to cut accurate 
grooves, edges, and if you are particularly 
skilled, even curves although they usually 
require special tools. 

Even more care is required when you use 
a milling attachment on your drill press as 
shown in one of the photos. Again you must 
run your press at a slow speed and take small 
cuts. If your tool is very small, it tends to 
bend or even break unless you take it easy. 
It is entirely possible to use an ordinary drill 
for milling in a drill press milling attach- 
ment for fluting. The milling attachment 
used has a V-jaw so that a round piece can 
be held firmly. You will do well, however, to 
lay out your rod carefully before inserting 
it and check your position each time so that 
you may be able to get a regular pattern. If 
you want to polish the inside of a groove or 
flute after it has been cut on a drill press 
milling attachment, it will be well to use first 
one of the felt or rubber buffing wheels pro- 
vided with some of the hand grinding tools; 


Small drills, grinding wheels, rotary files, etc., are 
widely used in high speed hand grinder tools or carv- 
ing tools with flexible shafts. See if you can tell 
just what tool is being chosen out of the rack for 
the job that is shown in the next photograph. 











MILLING CUTTERS FOR PLASTICS 





Here are a few useful types of 
cutters that may be employed in 
the lathe, drill press or hand 
grinder: A, B—rotary file cutters; 
C, E—end mills; D—countersink: 
F—ball cutters: G, I, J—grooving 
cutters; H—keyway cutter. 




















they will clean the chips off the surface. Final 
polishing then can be done in the regular way 
with the ordinary cloth buffing wheel. The 
smaller the groove, the more difficult the 
polishing operation, and the more necessary 
the removal of chips. 

By using either of the methods described, 
you will be able to build a variety of items 
made of plastic and give them a fit usually 
not found within the realm of ordinary 
machining processes. Milling of edges and 
grooves eases bench work and aids precision. 


Here we are with a special milling attachment screwed 
on to the drill press. A round piece of plastic is clamped 
into the jaws of the attachment for grooving. What 
we are milling with, is a common dentist's drill. 





Bearings enable tool below to turn at 75,000 r.p.m. 


The story of the manufacture of bear- 
ings and ¢heir precision tests is told 
in this second and final installment. 


by Bertram Brownold 


PART Il 


ALL and roller bearings are carefully de- 
signed and are machined with the utmost 
precision. The most interesting part of the 
assembly, is the ball itself, and so we’ll con- 
sider their production first. 

Cylindrical steel bar stock, wire or rod of 
suitable diameter is fed into huge cutting 
machines, the hard steel jaws of which shear 
it into short lengths called “slugs.” The 
diameter of the stock, of course, bears a re- 
lation to the size of the finished balls, and the 
steel in the bar stock, rod or wire is manu- 
factured according to the most exacting 
specifications. Before being used it is sub- 
jected to the most rigid tests that science can 
devise. 

Balls are made in stock sizes ranging from 
dx” in diameter up to 14%”; larger balls are 
made to order. First the slugs are fed into 
powerful presses. The jaws of the press are 
fitted with a hard steel die, each die being a 





hemispherical cup. The slug stands vertically 


in the lower cup, the jaws come together with 
terrific force and a rough steel ball is pro- 
duced. This process can be performed “cold” 
on bar stock less than 1” in diameter, but 
for larger sizes the slugs first must be heated 


in furnaces. This ball that is thus produced 
is quite different than the highly polished 
steel sphere it ultimately will become. It has 
many imperfections, and around its middle is 
a belt of excess metal that has been squeezed 
out from the lips of the upper and lower dies. 
This strip is in the same relative position on 
the ball as the equator about the earth. 

Next this belt of excess metal is removed 


Machine checks complete bearing for concentricity. 


“Miking” the inner 
surface of the race to 
guarantee precision. 
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and the balls are rough-ground between 
rotating disks of steel. The disks are hori- 
zontal, and they are not unlike the upper and 
lower millstones of an old-fashioned flour 
mill. After the first rough grinding, the balls 
are heated in furnaces and then tempered and 
hardened by quenching in an oil bath. The 
purpose of the hardening is to make the balls 
hard through and through and not simply to 
give them an outer hard shell or case. Next 
the balls are fed to another grinder, finer than 
the first one, and from this to still another 
until all the grinding processes have been 
completed and the balls are ready for tum- 
bling. The various grinders are all similar 


Balls are examined carefully for surface defects. 











In this “bounce” test, each ball bounces from an inclined plate 
through a rotating ring to another plate and then into a hole. 


in principal, differing only in such details as 
speed of revolution, direction, the type of oils 
and abrasive compounds used on the balls 
during the grinding process, and the degree 
of pressure exerted between the two grinding 
faces. The balls, during all of this grinding, 
are rolling, of course, but they are continually 
changing the direction of their rolls, and also 
continually changing their axes of rotation. 
The result is that they gradually assume the 
shape of perfect spheres. 

After the grinding comes the tumbling and 
lapping processes. In the tumbling process 
the balls are poured into huge steel drums 
or barrels which rotate, tumbling the balls 
in their interiors. The balls tumble in a sort 
of slush compound of fine abrasive sand and 
liquid chemicals. This takes from thirty to 
forty hours, and sometimes is divided into 
two stages. In the first stage the sandy slush 
is used and in the latter stage the balls are 
tumbled dry but are mixed with quantities of 
chopped-up soft scrap leather which polishes 
them. Lapping is a refinement of grinding. 
It is such very fine grinding that it is hardly 
more than polishing, however. It is carried 
out just as is the grinding, between steel 


112 


plates one of which usually is 
stationery while the other ro- 
tates. A special lapping com- 
pound, carrying an exceedingly 
fine abrasive, is used between 
the plates. Believe it or not, 
when lapping has been com- 
pleted, the balls are true for size 
and sphericity to within twenty- 
five millionths of an inch 
(.000025”). 

All through the processes so 
far described, a parallel process 
of testing and gauging runs con- 
currently, synchronized with the 
various manufacturing steps. 
These tests are in themselves so 
interesting that a brief word 
about them may be in order. 
One test for size is to run the 
balls along a slot the sides of 
which diverge gradually. As 
the balls roll along, they drop 
through the slot as soon as they 
reach the proper width, and be- 
low the slot are a series of num- 
bered steel boxes into which the 
balls fall. Another size test is to 
place the balls on a_ succes- 
sion of rotating circular steel 
plates having precision-drilled 
holes of the desired size. This sorting process 
permits only balls of one size to drop through 
each plate. 

The gauging and testing, incidentally, are 
carried on in rooms with the temperature 
accurately controlled so that expansion and 
contraction of the metal due to temperature 
changes will not occur. Where it is necessary 
to handle the steel balls, the operatives must 
wear gloves so that the ultra-precise product 
will not be affected by heat from the hands 
nor be stained or rusted by perspiration. 

The test for hardness and toughness is an 
interesting one. Out of each batch of finished 
balls a certain quantity, determined by weight, 
is scooped up at random. These are fed into 
testing presses capable of exerting a pressure 
of hundreds of tons. If a predetermined per- 
centage of the balls fails to stand up to the 
test, a faulty or too-coarse steel structure is 
indicated and the entire batch is scrapped. 

One of the tests for sphericity, known as 
the “bounce test,” is probably the most in- 
genious and interesting of all to watch. The 
balls are dropped on a circular steel plate 
which is tilted at an angle. They strike the 
center of the plate and bounce almost as high 
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as the point from which they 
were dropped, and then enter a 
circular hole in the vertical 
face of a container. The hole 
has a diameter only slightly 
greater than that of the ball it- 
self. So perfectly are all factors 
of bounce, angle and arc cal- 
culated that most of the balls pop 
into the hole with a regularity 
which is startling. Those few 
balls which are imperfect do not 
bounce true, miss the hole and 
so do not enter the container; 
they roll down a little channel 
and are rejected. Sometimes 
this testing device is so arranged 
that the balls must make several 
bounces on a succession of steel 
plates before entering the hole. 
At the apex of each bounce, the 
ball passes through a steel ring 
which is revolving on a vertical 
axis. , 

The race members are pro- 
duced by the same combination 
of mass methods and precision 
work. They are turned, ground, 
polished, and lapped with the 
same care, and the testing and 
gauging processes are just as 
exacting as those already de- 
scribed. One of the tests involves 
powerful lights and lenses by 
means of which a huge, magni- 
fied image of the race is thrown 
on a screen. Imperfections, if 
any, are thus made visible. The 
cutting of the race ways or 
grooves is a matter that has been 
reduced to a special science and 
separate formulae and tables 
have been devised governing 
their dimensions. 

Thirteen separate operations 
are required to shape the inner 
ring, but twenty-three inspec- 
tions are needed before it can be 
assembled into a bearing. Recent 
advances in the manufacture of 
ball-bearing steel have made it 
possible to grind the grooves to 
a smoothness of two millionths 
of an inch (.000002”). Such bear- 
ings actually will turn when 
breathed upon. 


Well-trained inspectors check uniform- ot .. 
ity of each bearing before passing it. 
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Shetfield-gauging the o.d. of a deep-groove ball bearing (above). 
Girls are skilled in checking the unusually close measurements. 
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DECORATIVE WALLCASE), 


Not only a handy convenience, this 
case is well designed and will add a 
pleasing, ornamental touch to your room. 
Use a finish to harmonize with the 


color scheme of your walls or furniture. 


HIS project is a particularly rewarding 

one for the home craftsman; in exchange 
for very little effort, he can have a piece of 
furniture which is impressive in appearance 
as well as extremely useful. Use any lumber 
available and convert the dimensions shown 
on page 115 to those which will suit your wall 
space. This can be accomplished by sub- 
stituting smaller or larger squares for the 
ones given. 

Pieces are cut from cardboard templates 
made according to the drawing. These can 
be thumbtacked to the wood on sides which 
will not show in the finished piece, and held 
with adhesive tape on the good sides. The 
curves can be transferred to the wood with 
a pencil, or the templates can be left in place 
and the work run through the jig that way. 

After the templates are made, they should 
be used first for locating the dado grooves; 
these should be cut before cutting the curves 
for it is easier to handle the work when it is 
still square. It is important to have the dadoes 
good and tight so that the work will be strong 





Pieces are cut from templates, thumbtacked to wood. 
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This finished model was made of Mexican mahogany. 


after gluing. If the cutting is done with a 
dado-cutter on a circular saw, and if the 
cutter does not provide a really tight fit, re- 
move one of the chippers and space out 
the remaining ones with washers cut from 
shim or light sheet metal. After the sides 
and shelves are cut, rabbet the back edges of 
the sides at top and bottom to accommodate 
the two back pieces. 

When gluing the shelves into the side 


Apply two coats of glue to grooves: one as filler. 
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Change size of squares to 
fit wallcase size required. 











ny. 
a 
he pieces, pressure can be applied by means of shelves is a space for potted plants. Wooden 
e- two scrap pieces of wood of suitable size and_ slats pegged and glued to the curves of the 
ut two “tourniquets” of rope as shown. The _ vertical sidepieces hold the pots in a position 
m pieces of scrap wood should be thick and that tilts them forward slightly and permits 
es strong enough not to bend when the rope is_ the foliage of the plants to hang over or 
of twisted. through the slats. There must be enough 
te The sides of the drawers are rabbeted and space between the bottom shelf and the top-, 
glued into the fronts and backs, and the most slat so that the flower pots can be in- 
le drawer bottoms (of.%” plywood) are dadoed _ serted, of course. Hang the case by means of 


into the fronts, backs and sides. Below the two square hooks set in the wall. 








Use drum sander for concave curves; disk for convex. Scrap wood and “tourniquets” hold pieces for gluing. 
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If you're building or reconditioning a 
boat, don’t worry about the scarcity 
of metal cleats. Your homemade 
wooden cleats will be just as prac- 
tical—and even better looking. 


by William F. Crosby 


CTUALLY there is no reason why you 
should not use wood cleats on your small 
sailboat. In many ways they are far better 
than the ordinary metal cleat, as each may be 
adapted to its own particular need. For small 
racing boats, the use of proper cleats may 
save just enough time to win races and for 
this reason they are coming into more wide- 
spread use all the time. 

Roughly, they may be divided into three 
different categories: the jam type, half-jam 
and non-jam. Each will be found useful. 
They may be made from almost any kind of 
hardwood, but teak, oak and locust are the 
preferred materials. They are sawn to rough 
shape and then carved and filed to the final 
dimensions. If sanded down and varnished, 
they will present a far neater appearance than 
the usual corroded brass or rusty galvanized 
iron cleat. The dimensions on the drawings 
are for the smallest practical sizes and are for 
use on boats such as Moths, Snipes, Comets, 
etc. For larger boats they should be made 
correspondingly larger. 

Figure 1 shows a combination cleat half of 
which is jam and half of which is non-jam. 
It has widespread uses, one of which is shown 
in Figure 2. In this case it is used for hauling 
down the tack of the sail in order to tighten 
the luff. The cleat is screwed or bolted to the 
mast at a point near the deck and directly 
below the track. In this case the jam part of 
the cleat is uppermost so that you may take 
a turn around the non-jam part, press down 
on the boom and at the same time hold the 
turn around the non-jam part. When 
stretched sufficiently, the line is then brought 
up and over through the jam part of the cleat 
and pressed home, making a tight fit which 
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CLEATS 
FOR YOUR 
SAILBOAT 


will hold indefinitely. If you want to be 
doubly sure, you can go around the cleat 
again with the line. 

Of course, it is necessary to use a sliding 
gooseneck with a rig of this type and the luff 
of the sail may be made far tighter this way 
than by the older method of “sweating” up 
on the halliard. In fact, many small race 
boats are now eliminating the mast head 
halliard sheave altogether, using simply a 
hole for the halliard to pass through. The 
sail is hoisted easily enough by this method, 
the halliard then made fast, with the final 
tightening up being done with thé downhaul 
on the sliding gooseneck. This saves the 
weight of the sheave aloft and helps to make 
tre boat more stable. 

In Figure 3 we have the simplest form of 
wood jam cleat. It is particularly good for 
handling the main sheet, as a half turn under 
one of the horns of the cleat will hold it 
sufficiently. It also has the big advantage that 
if the boat receives a sudden knock-down, all 
the skipper has to do is simply pull out the 
line and the sail is free. What causes most 
small sail boats to capsize is the fact that the 
skipper can’t let the main sheet go quickly 
enough, being forced to unwind several turns 
from around the usual type of metal cleat. In 


this particular cleat, passing the sheet under - 


any part of the cleat will hold it securely but 
if there is more strain on the sheet, you can 
go around once more with the line thus mak- 
ing it secure. The [Continued on page 138] 
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fies tightening of sail luff on 
boat with sliding goosenecks. 
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GENERAL PURPOSE NON~JAM CLEAT 





























Suggested cleat ar- 
rangement for small 


Snipe, Moth or 
Comet Class, etc. 
Note small jam cleat 
for clew outhaul lo- 
cated well inboard 
on the boom, where 
it can be reached 
in any sail position. 


June, 1944 








These drawings show details of two sturdy wooden 
cleats: one jam type and one conventional cleat. 
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easy to measure distances on a chart, a 
Cut a 5!/p” dia. disc of sheet metal, . 
Roll this along the scale of a "500" 
series chart and mark off the miles on aan 
the disc. Gradually file down diame- J 
ter until miles come out even, as 
ante.” - a yh shown, leaving disc about 5 1/16” nn 
EDGES MILLED SERIES OR TO dia. Mark mile points with file and te 
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file mill edges like a coin's, Drill hole nee 
in center and attach wood handle, will 
leaving enough play for disc to turn. ye 
Measurer is simply rolled over chart du 
to determine any distance desired. yo 
ane 
A Nail 
— BUNKCLOTH 
- e 
RVs , - 
ONE SECRET of the professional boat ‘ ee ene 8 D 
builder's perfect joints is the hollowing of : 
the touching surface of the member " % 
being fitted. The guard and toe-rail " ¥ 
sections shown below are examples of this 
(hollowing exaggerated). Touching surface 
of the member being fastened has been hol- 
lowed slightly to allow both its edges to 
hug the wood; professionals hollow even the —S 
touching surfaces of the entire keel and — 
deadwood assembly, scarf joints, and so on, 
finally fastening members over a coating of 
thick paint or liquid marine glue. 
tap 
HOLLOW TOUCHING SURFACE s 
& CANVAS BUNKCLOTH will ‘keep 
berth's occupant comfortable in rough “a ‘ 
weather. It's simply a strip of canvas “a N 
5’x15” with '/4” rope sewn in seam on 
one edge. Fasten other edge to berth 
top under thin batten. Screweye at 
_ each end of bunk takes rope to pull taut. 
14 BATTEN 
NS 
= WOOD BLOCK Y ” we = > 
ca ee FACE SLIGHTLY * ‘\. BUNKCLOTH FOLDS UNDER 
ROUNDED y CUSHION WHEN NOT IN USE gn 
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EVERY GROUP OF BOATING FANS 
or yacht club has a multitude of uses 
for general utility pontoons such as 
pictured above and at right. Lifting 
boat mooring blocks, buoy mooring 
blocks, sunken boats; these are a few 
common uses. Another purpose is to 
support a landing float. Being almost 
entirely of wood, the pontoons do 
not rust and deteriorate like the ordi- 
nary metal gasoline barrels. The double 
pontoons have more stability than the 
single ones, but each type is found 
very good at its particular job. 
Pumping vents are provided, which 
are almost unnecessary after the 
planks have swelled tight. To pre- 
serve the pontoons, creosote the 
wood, and paint the metal parts 
heavily. The completed pontoon units 
will outlast by far the average steel 
drum type. Construction details are 
shown, but dimensions depend on 
your needs, and can be made fo suit. 











IN THE AVERAGE BOAT there is not always space be- 
neath the engine to fit a drip pan, but in almost any boat 
concrete can be bedded there for the same 






rpose—to 


keep the bilge clean and safe, This is best done in new 


boats with the wood bare and clean 
—in old boats scour bilge thoroughly 
before pouring concrete; use a | part 
cement to 3!/2 parts sand mixture. 





THESE TWO TIMBERS TIGHT TO FORM 
PAN FOR ENGINE DRIPPINGS 


BOLT ENGINE 
BED TO THESE 
TIMBERS 






















A WOODEN BOAT WON'T 
SINK if capsized, but its bot- 
tom may not offer much hand- 
hold to anyone who has to cling 
to it for support until help ar- 
rives. A oe precaution worth 
taking, even though the need for 
it may never arise, is to cut a 
1'/2"x5” slot in the boat's skeg 
or keel to act as a handgrip for 
the crew in the water. 

































V-ROLLER 
























SIMPLE WOOD ROLLERS in- 
stalled along the gunwales of 
a work or fishing boat at the 









most used points will save >See 
wear and tear on the latter ———— ad 
from constant hauling up of = 
lines. 










— ————{ 


STRAIGHT ROLLER 
TYPE 2 
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Package Basket 


SATISFACTORY metal basket for 

your bicycle can be made of hail 
screen with a mesh of 4” or smaller. Cut 
and bend as shown and reinforce top with 
No. 9 wire, soldered at ends. Basket. is 
fastened to bike by two arms attached to 
hub and bolted to brace in basket. 
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Parking Rack 


AKE this rack of scrap pieces. It is 

5’ long, 2’ wide and 2’ high. Distance 
between bikes is slightly less than 24’. 
Use 4”x4” for base support. 
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SCREEN 


BEND UP SIDES 


NO. 9 WIRE INSIDE BRACE 


CORNERS LAPPED 
AND SOLDERED GALVANIZED 


STEEL BAND 


SUPPORT FOR 
UNDER SIDE 
OF BASKET 


TO WHEEL HUB 
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Bicycle Speedometer 


HE bicycle speedometer shown at the left 

was converted from an old automobile 
speedometer. It needed no changes except for 
the addition of a suitable mounting bracket. The 
disk turning the cable is a piece of composition 
board fastened to the spokes with small bolts. 
The ratio of disk to cable wheel is 2:1. Spring 
wire keeps them in contact. 
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PHOTOGRAPHY 


A trick to uso when 


BACK-LIGHTING for COPYING 


by Lionel Wurts 


OMETIMES a photographer is confronted 

with the problem of copying a print which 
shows too much contrast with lack of detail 
in the shadows. This may be a portrait of a 
friend overseas, or it may be a picture which 
lacks tone quality and thereby misses the 
salon class. Such prints can be improved 


greatly by the method described here. 

First hold the print up to the window or 
lamp and notice how the back-lighting lightens 
the shadows. That’s the trick we'll use! Place 
the print between two pieces of glass and bind 
the edges with Scotch tape. This will keep 
the heat of the back [Continued on page 134] 






















Submit contest prints unmounted—no larger than 8x10 
inches. With each print list camera, film, lens opening 
and shutter speed, illumination and developer. Write 
your NAME and ADDRESS on the back of each print 
and wrap securely with cardboard or corrugated 
stiffeners. ENCLOSE POSTAGE for the return of 
unused prints. Published prints cannot be returned. 
Address: Photography Editor, MECHANIX ILLUS- 
TRATED, 150! Broadway, New York I8, New York. 
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PHOTO CONTEST 


FIRST PRIZE ($10.00): So Tired, by J. P. Whiskeman, 
Jr., of Kirkwood, Mo.; taken with an Ikoflex. SECOND 
PRIZE ($5.00): Ball Game, by Leon Shapiro of Brook- 
lyn. N. Y.; taken with a Pressmar. THIRD PRIZE 
($4.00): I Dood It, by Martin Wolfersberger of Jersey 


City, N. J. FOURTH PRIZE ($3.00): Death, by N. 


Sarandes of New York City. 
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SOLUTION MIXER: Use motor from small non- 
oscillating electric fan for stirring. Lamp 
in series will slow motor action.—G, D, Jones. 


oman, 
“OND 
Brook. 


CAMERA SUPPORT FOR TABLE TOPS: Remove 
handle from an old iron and replace with bent 
strap. Tilt-top fastens to end—H, Heydori. 





BRUSH HOLDER: Mount a 
camel's-hair lens brush in a 
fountain pen case to keep it 
clean. Remove point and ink 
bag: wrap bristles in paper 
to facilitate entry. Then cut 
off rest of handle.—B. Nielson. 





STORING DEVELOPER: Keep bottle of 
D-72 filled to top with water as solution is 
used; it must be diluted for use anyway. 
Keep a record of the dilution.—Earl Nave. 
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A pair of these fixtures are excellent for copying. 


by J. Modroch 


OURCES of light are required for almost 

all operations performed in a photo- 
graphic workroom. Some operations, how- 
ever, may not be performed often enough to 
warrant investing in a separate set of lighting 
fixtures for each of them. This is true espe- 
cially of home setups where the volume of 
work is small in comparison with the cost of 
equipment. 

The problem can be solved economically 
by employing lighting fixtures 
that can be used interchange- 
ably on the various apparatuses 
used for photocopying, projec- 


tion, tracing, printing, flood- va 
flash photography and also to 4 
provide illumination for de- 3” 


a STOCK 


Details of light are shown below. 


STRENGTHEN SEAMS BY 
BRAZING ON INSIDE 








BED LIGHT 
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RORTIABLE LIGHTS. for 


Ordinary bed lights can be adapted for 
use in your darkroom. They'll hold photo- 
floods or safelights where required, 


veloping, loading and other darkroom work 
as well. Thus one or two sets of fixtures 
can be made to do the work of a half dozen 
or more. 

A pair of common bed lights of the type 
having a metal rotating shade are ideally 
suited for this purpose. No. 1 photoflood, 
60-watt and safelight bulbs will fit them. 
They can be used “as is” except for rebending 
the clamps and fitting them with thumb 
screws. It is advisable, however, to braze the 
seams of the shades if photoflood bulbs are to 
be used in them a considerable part of the 
time. Otherwise the heat from the bulbs is 
liable to open the seams by melting the solder 
used in their manufacture. Then give the 
interiors a coat of aluminum or other suitable 
light-reflecting paint and refinish the ex- 
teriors with flat black enamel. 

A pair of these interchangeable fixtures 
can be clamped on the sides of a photocopy 
box like the one shown in Fig. 1. A box of 
this size will hold copy work measuring up 
to 11” by 14”. The mounting board can be 
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— This efficient photocopy 
box is easy to build. 
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the DARKROOM 


removed from the box, making it convenient 
to tape or tack the work in position. The 
hinged flap, which covers the slot through 
which the board slides, prevents outside light 
from entering and interfering with the copy- 
ing illumination. Paint the inside of the box 
flat black to minimize the amount of stray 
light that might be reflected back into the 
camera lens. 

The same set of fixtures will provide illu- 
mination for a projection tracing stand of the 
fixed-focus type shown in Fig. 2. The work 
to be traced is laid on the “shuffle board” 
which rests on the bottom of the base and has 
a dowel handle that extends through a slot 
cut in the front. By means of the handle, the 
board can be moved around for the purpose 
of centering the projected image of the work 
on a sheet of tracing paper placed on the glass 
top. The lens is mounted in the hinged upper 
section between the “shuffle board” and the 
tracing glass. 

The focal distances A and B must, of course, 
suit the lens being used. The best way to 
determine the focal distances required for any 
particular lens is to experiment, using card- 
board boxes as trial mounts. On the tracer 
shown, which was built for use with a 
34%4”x4%4” wide-angle camera lens having a 
focal length of 8.5 cm, A measures 5” and B 
measures 10%”. The size of the image that is 
projected in this case is equal to two diameters 
of the original. If an image of four diameters 
is desired, then the tracing is put in and 
projected. And for [Continued on page 134] 


At right and above is a projection box photographers 
will like. Additional uses of lights are shown below. 








SHUFFLE m4 


DOWEL HANDLE 
FIG. 2 
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Cooking Hint 


REQUENTLY it is difficult to find 

the garlic clove in soup or stew 
so it may be removed before the food 
is served. To avoid this annoyance 
draw a thread or string through the 
bud before lowering it into the cook- 
ing food, letting the ends of the thread 
extend over the side of the pot; in 
this way the garlic can be lifted out. 
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White Edge On Door 
Prevents Accidents 


OU won't be able to blame a door for your 
next black eye if you paint the edge of 
the door with white enamel as shown. The 
enamel will catch stray rays of light in dark 
rooms and cause the door edge to become 
sufficiently visible for you to see and avoid it. 










Ladder For 
Window Work 


R work at 
window level, 
such as adjusting 
storm sash, attach a 
2-by-4 to the top of 
your ladder. It pro- 
vides a ledge for 
straddling the win- 
dow frame and a 
place for tools. 


Mechanix Illustrated 














your 
ge of 


dark 
-ome 
id it, 










Number Stamp 


NUMBER stamp for numbers from 1 to 
9,999 can be made from two date stamps. 
Replace the date band of one with the number 
band from the other, and cut the top off the V 
in NOV leaving NO. Remove year bands, also. 

















Wet-String Vise 


EAVY cord, especially hemp, expands 

when wet and contracts when dry. Wrap 
the glued splice tightly with wet cord as above 
and it will draw the glued parts firmly to- 
gether until they are dry. 





Pot Scraper 


SCRAP of wire window screen, 
with the edges folded toward 
the center, is an excellent substitute 
for steel wool. It can’t prick your 
fingers and does a better scraping job. 
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Sprung Bobby Pins 


OBBY pins which have lost their 
“grip” can be readjusted by 
bending their ends across each other 
as shown. When released, the ends 
will snap back and fit snugly together. 
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KEEP IT ROLLING! 


TRY IT! 





OUR car’s lights are a handy clue to the 

efficiency of battery, wiring and connec- 
tions. A poor ground or a bad connection 
at the battery is indicated by having the 
lights go out when you step on the starter- 
button. An open circuit in the starter-motor 
or switch control is suggested by the lights 
staying bright without the starter-motor fail- 
ing to go into action. Battery weakness is 
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* enough but there are many pitfalls. 


by Frederick C. Russell 
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suggested by dimming of lights while the 
starter-motor is in action. This may also be 
a hint of broken strands in the starter-motor 
cable or the use of too heavy an oil. 

CHECKING MOTOR “PING” will be your 
biggest motor problem this summer. It can 
be held in check only by cutting down per- 
formance and guarding against overheating, 
Many water pumps are belt driven, a point 
that may easily lead to trouble if overlooked, 
(Fig. 1.) 

DUAL HORNS that blow feebly may fail 
altogether on an old car because of resistance 
in the various connections and line losses. 
Usually there’s no advantage in readjusting 
the horns themselves for tone changes. In- 
stall a horn relay, or booster (Fig. 2). This 
provides a more direct path for the current 
by causing the horn button circuit to control 
that for the battery-horn circuit. 

CARBON CLEANING may seem simple 
One is 
the risk in scratching the polished surfaces 
of the cylinder head. Scrape but don’t scratch. 
Injuries to the surface leave a foundation for 
more rapid formation of a new carbon deposit. 
(Fig. 3.) 

ENOUGH IS ENOUGH always is a safe 
rule to follow when fussing with the car. That 
goes for adding rust inhibitor to the cooling 
system. A pint of prepared inhibitor does for 
all summer (Fig. 4). If you use emulsifying 
oil bought in bulk one-fifth of a pint is 
enough. 





Your car needs careful attention, particularly dur- 
ing wartime. If you have a problem with your 
car, ask Mr. Russell. Just send stamped, self- 
addressed envelope to him at Mechanix Illustrated, 
150! Broadway, New York 18, N. Y., for a reply. 
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Convenient Auto Desk 


HIS small desk, which can be slipped 

over the wheel of any car, will prove very 
handy and useful to salesmen who wish to 
stop by the roadside for making out business 
reports. 

The dimensions will depend upon the wheel 
size of your car. Plywood about 5%” thick is 
the best material for construction. Small 
finishing nails hold it together, and the stain 
or varnish used should be selected with some 
thought for the color scheme inside the car. 
The lights used are 21l-c.p. headlights con- 
nected in parallel. A small switch is mounted 
on the upper part of the desk for the control 
of the lamps, and the lead can be plugged into 
a dashboard outlet. Paint the lower side of 
the lamp visor a dull white. 


Rear View Reflectoscope 


UTO owners who are mechanically in- 

clined can try their ingenuity on this 

gadget which will enable them to get an 
unobstructed view of the road behind. 

It is constructed on the same principle as a 
periscope. Images are reflected through tubes 
by means of mirrors, and the final mirror 
image is transmitted to a screen on the dash- 
board by a lens system which furnishes an 
upright, real view. Ground glass can be used 
for a screen and lens positions can be de- 
termined by trial and error. In the diagram 
shown, three sets of “seeing eyes” are pro- 
vided, one for each side of the car and one for 
the rear. The dash screen is separated 
actordingly into three parts, one for each 
view. The location of the system is suggested 
in the diagram at the right. 












Make desk slightly larger 
than your steering wheel. 








— FRONT VIEW — 

























































— SIDE VIEW — 
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REMOTE CONTROL 
WEATHER VANE 


ERE’S a brand new idea for that remote 
control weather vane that you have 
always wanted and yet never quite knew 
how to make without installing a couple of 
dozen wires between the roof of the house 
and the inside station where the indicating 
device was to be situated. This weather 
vane requires only three small wires and the 
exact position of the outside vane will be in- 
dicated on a small compass needle inside the 
house. There are no complications, no flash- 
ing lights, no expense to speak of and it 
consumes no electric current except when a 
reading of wind direction is taken. 
The electrical circuit involved is very 
simple as will be [Continued on page 154] 
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oe er fighting men wouldn’t give a nickel for equipment that let them down 


when the going got tough! The Evinrudes that serve on battle fronts around 
the world must take things as they come . .. must keep driving steadily along regard- 


less of fantastic extremes of climate and the rigorous demands of combat operations. 


Evinrudes were ready for such service! Long before war threatened they were 
“in training” for rugged assignments, anywhere. From polar icecap to humid jungles, 
Evinrudes have been covering the remote waters of the world for more than 30 years! 
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1 Jungle Ambulance! Over jungle trails, miles are measured 

-in endless hours of labored, painful progress. But here an 
Evinrude-powered small boat helps give wounded jungle 
fighters fast and merciful transport from front lines to the base. 
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3 On Rubber Boats, as on many other types of craft, outboards 

are the only practical motors! Evinrudes power many sizes 
of rubber hulls, from this small Na utility boat to large re- 
arming and landing boats with a load capacity of several tons. 
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2 Crew Carries Boat — and motor! So light are the Army’s 

Storm Boats that their crews can readily carry them and 
their powerful motors. Underway, they “plane” like racers, can 
be “crash-landed” on beaches completely clear of the water. 





No New Evinrudes for pleasure use until they are no 
longer needed by our fighting forces. Then they will be 
available again . . . new peacetime Evinrudes . . . the finest you 
have ever enjoyed! EVINRUDE MOTORS, Milwaukee, Wis. 
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[Continued from page 89] 
your eye, and away from the object when holding 
it at a distance from your eye. 

The low-priced cameras with which most 
people take their first snapshot contain a single 
element meniscus or concavo-convex lens. By 
inserting a diaphragm so that only the center of 
the lens is used, many aberrations are eliminated 
or reduced and good pictures can be secured with 
favorable lighting conditions. 

While a single element positive lens will project 
an image, the definition is poor and unsatisfactory 
for most purposes. A projection lens, however, 
need not be as correct as a high-speed camera 
lens. Thus, in most cases the achromatic type is 
used for this purpose. The lower-priced ones 
consist of two single element lenses separated by 
an air space while the more expensive ones may 
contain two double or triple element lenses sep- 
arated by an air space. Anastigmat lenses from 
old cameras or enlargers usually will make a very 
good projection lens. An achromatic lens from 
binoculars, however, generally will not give good 
results. 

There are various kinds of telescopes that em- 
ploy slightly different optical systems. The 
amateur will find that the Galilean type is the 
most practical for him to construct. 

The objective lens may be a plano-convex, 
double-convex, or, if you can secure one, an 
achromatic lens. The eyepiece lens may be either 
a plano-concave cr a double-concave lens. The 
power of a telescope is determined by dividing 
the f.1. of the eyepiece lens into the f.l. of the ob- 
jective lens. A small pocket telescope with an 
eyepiece of 45-mm. f.1. and an objective of 92-mm. 
f.1. will have a power of 2X. This little telescope, 
while not very powerful, is an excellent one to 
make; it is so small that you can carry it with 
you easily at all times in a corner of your pocket. 
With a plano-convex lens of 393-mm. f.l. and an 
eyepiece of—34-mm. f.l. you can make a 12- 
power telescope. 

To determine the length tubing you will need, 
hold the concave eyepiece lens up to your eye. 
With your other hand hold the convex lens in 
front and gradually move it out until you focus 
on some distant object. Note the distance by which 
the lenses are separated. If the above lenses are 
used, it will be about 912”. Take a piece of tubing 
slightly shorter than this, say about 812” long, 
and into this slide a piece about 9” long. 

Brass or plastic tubing makes a nice job, but 
if not available, use cardboard tubing like that 
which comes with paper hand towels, shelf 
decorating paper, etc. Paint inside and out with 
black paint. To make the 9” piece of tubing tele- 
scope into the other piece, merely slit it down its 
entire length with a razor blade and remove a 
section %” wide. Squeeze it together, apply 
plastic adhesive along the slit and allow to dry. 
Then insert it into the 814” piece. 
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[Continued from page 93] 
lower parts of the bearings and tap them ;;"x18 
T. P. 1. Next assemble the caps on the bearings 
drawing the studs up tight and drill the spindle 
holes. Start these with a 34” drill running a 54” 
through to finish them. 

The two bearings are equipped with bushings 
made from 5” brass or bronze tubing with an 
inside diameter of %”. These are split as shown 
and held in place in the bearing and cap with a 
touch of solder. Don’t use too much solder as you 
may want to remove and replace them at some 
future date. Next, cut the two pieces of 34” angle 
iron and fit them to the lower ends of the bear- 
ings with the four studs as shown. Cut and file 
the two side plates to shape and assemble them in 
place with four ;” screws. Drill the holes for 
these screws right through the two bearings and 
tap them from each side. The headstock is now 
complete except for filing out the holes for mount- 
ing on the bed slightly oval with a round file. 
This is to allow for a slight side adjustment when 
lining up the spindle. 

The saddle and dovetail ways for the cross feed 
should be made up next. These parts are clearly 
shown in FIG. 6, and are assembled as shown by 
the dotted lines. Cut out the %” plate D. first 
and file up the edges square. Drill the three 5/32” 
holes for the screws marked D. 1, 2 and 3. Make 
the two parts E. I. and F. I. assembling them in 
position on the underside of the plate D and 
clamping them firmly in place, drill the holes in 
E. 1 and F. 1 using the top plate as a guide. Re- 
move the clamps and tap F. 1 to take the three 
screws, redrill the plate D and the part E. 1 to 
clear ;*;” and screw the parts together with a strip 
of shim brass between E. 1 and F. 1 to allow for 
clearance on the bed ways. Make the gib G. frorm 
a piece of 1%” steel, drilling it with the point cf 
the drill only, to take the two adjusting screws 
which are threaded and countersunk into the part 
E. 1 for this purpose. Details of this arrangement 
are shown in FIG. 6. You can now fit the saddle 
over the bed with the gib in place and assemble 
the parts E. 2 and F. 2 to the plate D. using the 
clamps as before and drilling the three parts at 
once using the 5/32” drill first. 

The dovetails are easily made from 14”x14” 
steel as shown. Mark off a width of ;°;” with your 
scriber and with the piece held firmly upright in 
a vise, saw down the outside of this line on an 
angle with the corner of the stock. When this 
has been done file them carefully crosswise to 
remove all saw marks, then file them smooth 
lengthwise. Finish them up by smearing them 
with oil and polishing with emery cloth. 

In mounting the dovetails on the plate D. mark 
off the center lines for the six screws with the 
saddle on the bed and a steel square held along 
one side of the bed to insure the ways being at 
right angles. Screw one of the dovetails in place 


[Continued on page 134] 
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INDIAN 

TRAIL BLAZERS 
7 N 
OMEWHERE ... cradled ’way up in the 
mountains where few people ever get 
to go... there’s a clear, blue lake inviting 
you. The road up to it is too tough for a 
car, but to a motorcyclist, it’s a snap. That’s 
the beauty of owning an Indian... it'll 
take you to places you can’t otherwise reach 
... takes you to good times and great sport 
... brings you the friendship of red-blooded 





MOTORCYC 


When Answering Advertisements, Please Mention MECHANIX ILLUSTRA TED 133 





fellows everywhere. And best of eli ...a8 
Indian handles so easily . responds so 
readily, and rides so smoothly even over 
rough roads that you'll feel confident and 
safe. Be among the first to own and ride 
a new Indian when this war is over. 

6 BUY WAR BONDS NOW 


ay 
ria TO BUY AN INDIAN LATER 


Indian Motocycle Company 
Springfield, Massachusetts 





Please send at once, a thrilling, action- 
packed FREE copy of Indian News. MI-6 
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[Continued from page 132] 
first, then drill and tap one hole in the end of 
other and screw it to the plate; when this has been 
done, measure across the ends with a pair of out- 
side calipers and adjust the one side until both 
ways are exactly parallel. When you are satisfied 
that everything is all square, the other two holes 
can be drilled, the screws inserted and drawn up 
tight. The end plate C. is next made and screwed 
to the ends of the dovetails as shown, the center 
hole being drilled 5/16” to take the cross feed 
screw which is shown in FIG. 7. This part is made 
up to the dimensions shown from a standard 
5/16” x 6” machine bolt and a 3” length of 12” 
rod. The bolt thread is continued for a distance 
of 47%” with a 5/16” x 18 die. The head is then cut 
off and the end inserted in a 5/16” hole drilled 
into the end of the %” rod where it is held in 
place by a ;;” pin countersunk and riveted. This 
is clearly shown in the detail sketch of the handle 
assembly FIG, 7. The collar B. is also made from 
a 38” length of 12” rod filed down slightly to clear 
the upper and lower plates of the slide. This is 
screwed on after the feed screw has been in- 
serted in the end plate C. FIG. 6. Adjust this 
collar so that the feed screw turns freely but 
without end play. Both feed screws and handles 
are built up in the same manner as shown at E. 
the cranks and balls being dispensed with until 
they can be turned up on the lathe itself. 

The longitudinal feed screw FIG. 5 and the two 
brackets C.C. can next be taken in hand. The 
two brackets, also shown in FIG. 8. are made 
from 144” x 134” angle iron to the dimensions 
given on the drawing and are attached to the 
bed by two 5/16” studs. The left and right brackets 
being placed 512” and 134” respectively from 
each end of the bed as measured from the outside 
corner of the angles. In attaching the right hand 
bracket drill the hole so that the head of the stud 
won't interfere with the collar on the feed screw. 

The making of the feed screw itself, should be 
quite clear from the drawings. The left hand end 
is drilled and tapped to take a short length of 14” 
rod which is screwed in tightly and then cut off 
leaving 34” projecting to turn in the left hand 
bracket. It is then threaded 14” x 13 for a dis- 
tance of 13”. Note also that the set screw is not 
threaded into the collar, but into the feed screw 
shaft. 

The feed screw nut is made from a piece of 7%” 
square stock to the dimensions shown at H. FIG. 
6, and is held in place under the parts F. 2 and 
E. 2 by two screws threaded into these parts. 
The two screw holes being filed out with a %” 
square file so that the nut can be adjusted to 
travel the full length of the feed screw without 
binding. 

The compound rest can be made and assembled 
next as shown in FIG. 9. The dovetails for this 
and the cross feed slide FIG. 10, are made in the 


[Continued on page 136] 
134 


[Continued from page 121] 

light from curling it: The light itself is an ordinary, 
low stand and an electric bulb (wattage depend. 
ing upon the weight of the print paper) with a 
curved reflector of cardboard or photo-blotter 
placed behind it, Set up your camera and adjust 
the back light to bring out all possible shadow 
detail. A front light, located on one side to prevent 
reflections, is used to illiminate the front of the 
print. 

Exposure is determined by means of a meter 
and test shots. The texture of the paper will show, 
of course, but seldom proves objectionable. Photo 
1 is a straight copy, while photo 2 was made as 
described. 





Portable Lights For Darkroom 


[Continued from page 125] 
further enlargement, the procedure simply is 
repeated. In this manner, details can be enlarged 
to any degree desired. 

A printer can be adapted for use with the same 
fixtures by cutting an opening in each side to 
receive the shades as shown in Fig. 3. If desired, 
a cord switch controlling the printing circuit may 
be connected in series with a plug and cord tap 
into which the fixture containing the white print- 
ing lamp can be plugged. Only a straight tap 
connection, of course, is needed for the safelight 
lamp which supplies light for masking but may 
be left burning continuously while the printer 
is in use. 

Cleats, fastened on the darkroom wall, may 
be used as mounts on which the fixtures can be 
clamped when used as developing and loading 
lights. Indirect illumination can be produced by 
rotating the shades to throw the light rays against 
the wall and ceiling as illustrated. 

The simple adapters shown permit the fixtures 
to be mounted on photolight stands for the pur- 
pose of making interior photographs, using either 
flood or flash bulbs. Due to the extreme com- 
pactness of the shades, these fixtures can be used 
to advantage when photographing in doorways, 
narrow halls and other close quarters where 
limited space prohibits the use of conventional 
reflectors. 





To insure that a range finder for a fighting ship 
can “take it,” the instrument is tested with terrific 
shocks and vibrations. 


To start a blood bank in Richmond, graduates 
of the Medical College of Virginia have given a 
pint of blood apiece—value in money, $1,850. 


The United States can make soap out of any 
kind of grease, but without some tropical vegeta- 
ble oils and imported essential oils we would have 
the coarse, unlathering soaps of earlier times. 
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Finer-than-ever Cameras. . . Better-than-ever Photographs! 


Many a sea dog’s postwar album will be 
filled with once-in-a-lifetime shots like the 
top one. But the most priceless subjects of 
all wait to be taken back home when the 
war’s over. Then everybody will be taking 
better pictures than ever before! For new 
skills and revolutionary methods of large 
scale precision production have been born 






There’s only one flag 
we're prouder of ! 
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Peacetime Manufacturers of Mercury, Ci fer, Corsair C 


out of Universal’s ceaseless 24-hour-a-day 
devotion to the war effort. 

You can count on our achievements in 
the production of fine military optical in- 
struments to bear fruit in a series of truly 
great postwar cameras and photographic 
equipment. 

Expect your next camera to be a Universal. 


Uuversat [mera [RPORATION 


NEW YORK ¢ CHICAGO * HOLLYWOOD 


and Photographic Equipment 
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[Continued from page 134] 


same manner as previously described for the 
saddle. The 14” piece L. is attached to the cir- 
cular plate P. with the two short screws shown 
in the drawing and the two dovetails K.K. are 
held in place by the six long screws. The circular 
plate P. is mounted on the cross feed slide A. 
FIG. 10, by means of a short round-headed stud. 
The edge of the plate can be beveled and marked 
off in degrees for taper turning if desired. In drill- 
ing the compound rest nut J. screw this to the 
plate G. FIG. 9, in the position shown by the 
dotted lines, after the two dovetails H.H. are in 
position then, with the gib in place, slide the 
rest onto the two lower ways, and mark the hole 
for the feed screw from the hole in the end plate 
M. The nut can now be removed, the hole drilled 
and tapped and the nut screwed back in place. 
This procedure insures the feed screw being in 
alignment with the dovetails and should be fol- 
lowed for the cross feed nut also. 

The tool post B. is made from a 14” steel bolt. 
Form the slot by drilling a series of 14” holes and 
filing out the metal between. The wedge D. is 
filed from a piece of 14” stock, and the ring C. 
is turned on the lathe from a piece of 2” steel bar, 
a temporary ring being rigged up from two heavy 
washers until this can be accomplished. 

The tailstock should present no difficulties of 
construction, full dimensions being given at FIG. 
11. The two bolts E.Z. pass through the lower 
part C. the two uprights B.B. and are threaded 
into the horizontal part A. The two parts L. and 
K. which hold the tailstock handle in place fit 
into the groove on the handle shown at B. FIG. 12, 
and are attached to the back end of the tailstock 
with the four screws M. 

The spindle locking device is clearly shown at 
G. and consists of two pieces of 42” square stock 
held in place by three screws to allow for a clamp- 
ing action when the handle H. is tightened down. 
This handle is made by threading a collar onto 
a 5/16” bolt and bending as shown after the head 
has been cut off, the lower part of the lock being 
tapped to receive the threaded portion. 

The part C. extends %” below the two angle 
irons to form a guide for the tailstock in the bed 
slot. The clamp P. is made up as shown and is 
held in place by a 7/16” x 3” steel bolt the nut of 
which is filed to fit against the %” plate which 
is screwed to the back of the two uprights B.B. 

The spindle arrangement is shown in FIG. 12. 
The slot D. being made by drilling a series of 
1g” holes and removing the surplus metal with 
a narrow chisel. The stud J. FIG. 11, engaging 
this slot is screwed into the tailstock in line with 
the spindle and 14” from the forward end. When 
you have the tailstock completed except for drill- 
ing the spindle hole, the headstock can be 
mounted on the bed by means of four 5/16” studs 
and the spindle lined up. This is done by inserting 
a 24” length of 12” drill rod in the bearings and 
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testing with a steel square until you get it paralle} 
with the bed. This procedure is shown in FIG, 15, 

When you have the headstock lined up to your 
satisfaction, the spindle can be made up from the 
drill rod used for testing as shown in FIG, 13, 
This is threaded to take a 1%” drill chuck after 
which a large steel nut is screwed on and turned #} 
down to form the collar B. 

The tailstock spindle is threaded the same ag_ 
the headstock spindle to take the 1” drill chuck 
and both spindles are drilled in the lathe to 
take the centers shown at C. FIG. 13. This screwed 
center was used instead of the more conventional 
tapered center simply because a suitable reamer 
for reaming the tapered holes in the spindles 
wasn’t on hand at the time of making. However, 
I found that they worked perfectly, so have never 
bothered to change them. The shanks are turned 
up in two %” x 134” lengths of drill rod and 
threaded. They are then screwed into the head- 
stock spindle and pointed by setting the com- 
pound rest to 60 degrees after which they are 
hardened by heating and quenching in cold 
water. 

The making of the faceplate shown in FIG. 14, 
completes the construction of the lathe. This is 
made up by threading a 134” length of 114” steel 
shaft onto the spindle nose and turning down to 
form the hub. This is then riveted, with counter- 
sunk rivets, to a %4” x 414” diameter steel plate 
drilled and slotted as shown. 





Draining Wet Gardens 


[Continued from page 95] 
springs from surfacing in the bed. On sloping 
land, this sometimes can be accomplished by 
trenching the plot just below the bed as shown 
in Fig. 2, which encourages the spring water to 
strike new horizontal underground veins in the 
direction of the ditches. Trenching for this pur- 
pose should run quite deep, from 1’ to 3’, and 
should connect with a sump that is large enough 
to drain off the water as quickly as it accumulates. 

Level gardens troubled by sogginess resulting 
from outcropping spring water can be drained by 
replacing the subsoil beneath the wet spots with 
a fill of loose stone or gravel as shown in Fig. 3. 
The depth of the fill should be at least 3’ to be 
effective in average cases. Before digging out the 
subsoil, remove the topsoil. Then replace it after 
filling the excavation with stone. 

In the stone-walled garden shown undergoing 
construction in the photograph, effective use is 
made of common drainage tile pipe to facilitate 
the draining action of the gravel-filled paths 
which border and drain the beds. With the piping 
embedded in the paths, the depth of the gravel 
need run only 1’ in depth as against 3’ or more 
without it to attain adequate results. 
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i by-step instructions. Every project has actuall 
oping y-step y 
been built from the plans listed in the new Delta- 
d by Craft price list—every idea has been shop-tested! 
owe Your Co opy Is Ready for You 
er to Get Bw FREE price se now — learn what 
is available to help you achieve greater mastery 
| the of tools and operations . . . to help you enjoy 
pur- every bit of the fun your home shop can offer you. 
and Free Book! In addition to the price list, we 
ough are glad to send you a copy of ‘‘Happiness is in 
at your hands,’’ a story of fun and profit in your 
es, omecraft shop. 
ltin Send today! Use the coupon below. 
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d by a gosey™  . proi® P i . 
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The School Shop 


Wooden Cleats For Sailboa} 





[Continued from page 105] 

consist of stratiform clouds and rain. In our 
weather scheme, there is a close relationship be- 
tween fronts and low pressure or cyclone areas. 
Just as a wind blowing over a large body of 
water causes waves and white caps, a cold air 
mass moving past a warm air mass will form 
a horizontal wave of warm air which projects into 
the cold air as shown in the drawing. The rear 
of the wave is a continuation of the cold front with 
cold air digging under, while the forward portion 
of the wave is a warm front with the warm air 
overrunning. At the crest of the wave the warm 
air is forced upwards and a low pressure area 
forms. The cold front moves faster than the warm 
front and finally overtakes it, forming an oc- 
clusion. 

One of the most interesting of nature’s weather 
displays is the thunderstorm. Awe-inspiring and 
threatening when seen from the ground, it offers 
no great menace to the pilot if he is careful not to 
get too close. 

The principal characteristic of a thunderstorm 
is a violent upward current of air; velocities in 
excess of 200 m.p.h. have been recorded in severe 
cases. Downward moving current also exists, and 
their reaction with the vertical currents is to form 
a severe whirl in the heart of the storm cloud. 

The principal types of thunderstorms are the 
thermal and mechanical. The first is formed by 
uneven heating of the earth’s surface which 
causes rising convection currents (our old story of 
cumulus cloud formation). The second is caused 
by a mechanical action, such as the wedge of cold 
air throwing upward the warm air and forming a 
line squall as the case of a fast moving cold 
front. An orographical thunderstorm (a mechan- 
ical type) occurs when warm, moist air blows up 
the slope of a mountain, causing excessive con- 
densation and storm conditions near the top. 

When a pilot meets a thunderstorm, he has a 
choice of four procedures; he can fly around it, 
fly below it (if he can maintain sufficient clear- 
ance below the storm and above the ground), 
fly over it, or land until the storm is past. 

The Civil Aeronautics Authority suggest that 
you follow these two general rules for safety: 

I. Don’t fly into a thunderstorm! 

II. Stay at least 2,500 feet away from a cumu- 
lonimbus cloud from which rain is falling! 

(The School Shop aviation lessons are being 
published in book form titled HERE’S HOW TO 
FLY. The publisher is Duell, Sloan and Pearce 
of New York City. 

There are 21 chapters and over 200 illustrations 
covering history, aerodynamics, navigation, me- 
teorology, engines, load factors and parachutes, 
and a special chapter of 200 multiple-choice 
questions and answers like those used on C.A.A. 
Private Pilot Examinations. The price is $2.00. 
Copies may be obtained by writing to the Aviation 
Editor of Mechanix Illustrated.) 
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[Continued from page 116} 
line is not crisscrossed back and forth in the 
usual manner but simply wound around under the 
projecting edges. 

Figure 4 shows a version of the regular metal 
cleat but this time made of wood. Note that it js 
wider than the metal cleat to gain necessary 
strength. This cleat is of the non-jam variety and 
its main use would be for making halliards fast, 
All surfaces must be rounded in all cleats to pre. 
vent damaging the rope and, of course, it should 
be securely fastened to the deck. Any of these 
cleats may be made larger if desired, but for a 
small line the sizes shown will be quite satisfac. 
tory. 

Figure 5 shows the general placement and 
uses for different types of cleats on the small sail 
boat. The full-jam cleat as shown in Figure 3 is 
used for the double ended main sheet. Another 
similar cleat may be used in the center of the 
after deck for general purposes, or, if you prefer, 
the non-jam type may go here. 

For handling the jib sheets, two combination 
cleats are used as shown in Figure 1. In these 
cleats “ e non-jam part is toward the stern so 
that : -ur crew may pass the sheet around this 
part z < !.old the other end in his hand. If there 
is no necessity for changing trim constantly, as 
in a race, the sheet may be brought around an- 
other half turn, in which case it jams itself under 
the forward horn and will require no further at- 
tention. Be sure, however, that it is securely 
jammed in for there is nothing more embarrassing 
than to have the jib let go during a race. 

Non-jam cleats are used on deck just abaft the 
mast, one for the jib halliard and the other for the 
main halliard. The halliards come down the mast 
and pass through cheek blocks on either side 
close to the deck. A combination cleat is shown 
for the tack down-haul, as in Figure 2. 

You can make a miniature edition of either the 
jam or combination cleat and place it on one side 
of the boom as shown. Here it comes in handy for 
taking up or slacking off on the clew outhaul. 
Note the little kink that puts it up fairly close to 
the mast where your crew can always get at it 
even when the boom is off. Many small boats have 
this cleat "way out at the end of the boom where 
it cannot be reached except when close-hauled— 
the very time when you don’t want to touch it. 


An oak tree with about 700,000 leaves is esti- 
mated to give off 244,695 pounds of water from 
June to October. 


Special flashlights for night traffic control of 
U. S. Army convoys have a red light for normal 
night conditions and a blue light for blackouts. 


A dental surgeon explains that the final forward 
and downward growth of the face occurs between 
16 and 19 years of age. 
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RE the tales of strange human powers 

false? Can the mysterious feats per- 
formed by the mystics of the Orient be ex- 
plained away as only illusions? Is there an 
intangible bond wit the universe beyond 
which draws mankind on? Does a mighty 
Cosmic intelligence from the reaches of space 
ebb and flow through the deep recesses of the 
mind, forming a river of wisdom which can 
carry men and women to the heights of per- 
sonal achievement? 


Have You Had These 


Experiences? 


..... that unmistakable feeling that you have 
taken the wrong course of action, that you have 
violated some inner, unexpressed, better judg- 
ment. The sudden realization that the silent 
whisperings of self are cautioning you to keep 
your own counsel—not to speak words on the 
tip of your tongue in the presence of another. 
That something which pushes you forward 
when you hesitate, or restrains you when you 
are apt to make a wrong move. 

These urges are the subtle influence which 
when understood and directed has made thou- 
sands of men and women masters of their lives. 
There IS a source of intelligence within you as 
natural as your senses of sight and hearing, and 





more dependable, which you are NOT using 
now! Challenge this statement! Dare the Rosi- 
crucians to reveal the functions of this Cosmic 
mind and its great possibilities to you. 


Let This Free Book Explain 


Take this infinite power into your partnership. 
You can use it in a rational and practical way 
without interference with your religious beliefs 
or personal affairs. The Rosicrucians, a world- 
wide philosophical movement, invite you to use 
the coupon below, now, today, and obtain a 
free copy of the fascinating book, “The Mastery 
of Life,” which explains further. 


USE THIS COUPON 








Scribe I.L.N. 
The Rosicrucians, AMORC, San Jose, California. 

1 am sincerely interested in knowing more about 
this unseen, vital power which can be used in acquir- 
ing the fullness and happiness of life. Please send me. 
without cost, the book, “The Mastery of Life,” which 


tells how to receive this information. 





Name 








Addre 








The ROSICRUCIANS 
(AMORC) 


(The Rosicrucians are NOT a religious organization.) 
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MAKE A GOOD LIVING IN YOUR OWN BUSINESS 
sharpening saws with the Foley Automatic Saw Filer. It 
makes old saws cut like new again. All hand saws, also band 


saws and cross-cut circular saws can be filed on this ONE 
machine. 

THERE ARE HUNDREDS OF SAWS TO BE FILED in 
your own neighborhood, used by farmers, carpenters, homes, 


schools, factories, ete. W. L. Tarrant writes ‘I left my old 
job last September and in 10 months have filed 2,159 saws. We 
have a lovely busines —s 

worked up and cannot 
keep up with the work.”’ 


SEND FOR 
FREE PLAN 


Shows be yw to start this 
Steady cash bus 
°o 





_—— 
J FOLEY i 
SAW FILER 


SAW FILER bi 


FOLEY ANUPACTORINS ~~ ede 
615-4 Foley Bidg., Mi ta 
Send Free Plan on Saw Filing eee no obligation 
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A pliable Plastic that 
plugs holes in and around 
screens, casements, drain- 
boards, sinks, bathtubs, 
etc. Stops rattles. 

In winter weatherstrips 
windows. 


MANY USES IN 
THE HOME 


Keeps out dust and dirt, mosquitoes, flies, 

ants and other insects. 

Easy to apply. Unrolls like ribbon. Ad- 

heres to any clean, dry surface. Just press 

into place and it stays put. Does not shrink, 

crack or chip. 

About 80 feet to a roll. At your Dealer's or $1.25 postpaid. 

Send for Circular 


J. W. MORTELL CO. 


S48 Burch St. Kankakee, lil. 











Life Begins At 140 


[Continued from page 41] 
Hammer-and-Sickle Gold Medal on his chest, 
made him Hero of Socialist Labor, the highest 
distinction it can grant. The Army paper, Red Star, 
cited thousands of cases of amazing recovery, 

Bogomoletz became a disciple of E. Metchni- 
koff, famous Russian biologist immortalized in 
Paul de Kruif’s Microbe Hunters. Metchnikoff 
was a boisterous, exotic man. His brilliant mind 
was always brimming with new ideas. They 
seemed fanciful at first sight, but there was in- 
variably a grain of truth in them. Most of the 
time, though, he was too impatient to follow 
through with painstaking laboratory experiments, 

Longevity was one of Metchnikoff’s pet-horses, 
at least for a while. Amongst other things he 
claimed that whenever any part of the human 
organism ages, there appears around these parts 
an increased activity within the adjoining cells 
of the connective tissue. In this he saw one of 
the causes of old age. The human organs had to 
pay a price to the connective tissue for holding 
together the various parts of the body. With a 
snap of the finger, Metchnikoff labeled the con- 
nective tissue an “ignoble tissue.” 

Bogomoletz never had any of the flashiness of 
his master. He measured thrice before cutting 
once. After careful studies, he decided that the 
impetuous Metchnikoff had once more overshot- 
his mark. 

If the cells of the connective tissue get so busy 
when man ages, what are they doing when man 
is still young and healthy? Maybe they have some 
part not only in his getting old, but also in his 
staying young? What other proof than his own 
say-so did Metchnikoff offer for the increased 
activity of the connective tissue cells as the cause 
of old age? What if it were the'consequence of 
old age? 

Metchnikoff was right and wrong at the same 
time. There are a lot of physiological changes 
going on within the connective tissue cells. But 
they do not occur only when man grows old. And 
they don’t impair the life of the surrounding or- 
gans. Quite the contrary. Without the high- 
pitched, everyday labor of the connective tissue 
cells, human life would be doomed. 

With this discovery, Bogomoletz added a new 
chapter to the story of human physiology, a story 
as exciting as a Hollywood action thriller. As he 
saw, it, the connective tissue cells are in reality 
the’most tireless working bees in the biochemical 
factory called the human body. 

Take the reproduction of blood corpuscles. Un- 
less you want to die a certain death, your body 
must renew its entire supply of red blood cor- 
puscles every sixty days. That means your organ- 
ism must daily raise an army of 350 to 400 million 
new red blood corpuscles. Where do they come 
from? And where do the millions of used-up 
blood corpuscles go? They can’t come out of or 


[Continued on page 142] 





140 When Answering Advertisements, Please Mention MECHANIX ILLUSTRATED 








for 
till 





—— 


chest, 
righest 
d Star, 
Overy, 
tchnij- 
zed in 
inikoff 
mind 
They 
as in. 
of the 
follow 
nents, 
orses, 
gs he 
uman 
Parts 
cells 
ne of 
ad to 
Iding 
ith a 
cons 


Ss of 
tting 
t the 
shot- 


busy 
man 
ome 
| his 
own 
ased 
luse 
e of 


ame 
iges 
But 
And 
or=- 
gh- 
sue 








Is A VERY important letter in 
this war. 

It’s the name of the War 
Bonds you buy—‘“‘War Sav- 

- ings Bond Series E.” 

As you know, a Series E Bond will work for you 
for ten full years, piling up interest all that time, 
till finally you'll get four dollars back for every 


RA 
5678 eg 
“718 


three you put up. Pretty nice. 





The first job of the money you put into “E” 
is, of course, to help finance the war. But it also 
gives you a wonderful way to save money. 

And when the war is over, that money you now 
put away can do another job, can help America 
swing over from war to peace. 

There'll come a day when you'll bless these 
Bonds—when they may help you over a tough 


spot. 





That's why you should hang on to every Bond you 
buy. You can, of course, cash in your Bonds any 
time after you've held them for 60 days. You get 
all your money back, and, after one year, all your 
moucy plus interest. 


But when you cash in a Bond, you end its life 
before its full job is done. You don’t give it its 
chance to help you and the country in the years 
that lie ahead. You kill off its $4-for-every-$3 
earning power. 


All of which it’s good to remember when you 


ripels = 
Cube e, 


might be tempted to cash in some of your War 
Bonds. They are yours, to do what you want with. 


But ... it’s ABC sense that... 


They'll do the best job for you and for America if 
you let them reach the full flower of maturity! 


WAR BONDS to Have and to Hold 


The Treasury Department acknowledges with appreciation the publication of this message by 


FAWCETT PUBLICATIONS, Inc. 
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=" | COMPLETE RADIO 
PARTS CATALOG 








| EVERYTHING in RADIO and 
: ws | ELECTRONICS for War Train- 
As ing, Maintenance or Repair 


Att 


New R-F Resonance and 
Coil Winding CALCULATOR 
Easy to use! For fast 
accurate determination 
of resonance factors and 
coil winding data. 
No. 37-955. Postpaid, 25c. 


RADIO'S FINEST BOOK VALUES 


Specially prepared co aid radio training in schools 
and industry Full of valuable data. Send for all six! 
Radio Formulas and Data Book No. 37-752. . 10¢ 
Dictionary of Radio Terms No. 37-751. .10c 
Radio Circuit Handbook No. 37-753. .10¢ 
Radio Builders’ Handbook No. 37-750. . 10 
Simplified Radio Servicing No. 37-755. . 10 
Radio Date Handbook No. 37-754. .25¢ 
All Six Books No. 37-799. .75¢ 


ALLIED RADIO CORP. 


833 W. Jackson, Dept. 6-F-4, Chicago? 




























INTRODUCING-New Victory Model 
“SHANDIWELD ELECTRIC~ 

















@ PLUGS INTO 
—GA LIGHT SOCKET 


Victory Model Handiweld Arc 
Welder operates from 110 volts, } 
A.C. or D.C. current same as other 
are welders higher priced; generates 
tremendous heat to weld all metals. } 
Not a toy welder that uses carbons, 
but actually uses standard coated 
rods—sizes 1/16” and 3/32”. 
However, due to Priorities a Xs 
generous supply of 1/16” rods a\ 


only are supplied with the welder. 


‘ Guaranteed not to burn out. Re- 
. pairs fenders, auto bodies, radi- 
ators, machinery parts, etc. Take 
Victory Model Handiweld anywhere 
to job, operate right from light 
ke 














t. You'll find a thousand uses 
r home, qcarag 


We'll rush one to you with rods. helmet. operating in- 
structions, and all necessary parts with the exception of 
a large jar and a small piece of extension cord; these most everyone 
has. Pay postman only $1.95 plus a few cents postage. If not delighted 
return Victory Model Handiweld in 5 days from receipt and money 
Paid for it will be refunded promptly. Rush your order now. 


KUMFY PRODUCTS, Dept. C-209, Cincinnati, Ohio 
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[Continued from page 140] 
vanish into thin air within or without the body, 

This is where Bogomoletz’s new findings come 
in. When your blood travels along the inner lining 
of the arteries and veins or through the capil- 
laries which connect the arteries and veins, it is 
running along a vast system of connective tissue, 
The cells of this tissue set to work on the blood 
like a churning chemical plant. They snatch away 
vital substances and send them up to other or- 
gans. They bring new, living matter to the blood, 
They collect and work off the waste. This goes on 
throughout the body. 

So, when Metchnikoff found increased cellular 
activity in the connective tissue during old age, 
it was not because those fiendish cells were sap- 
ping man’s last strength. That was a very un- 
friendly view to take. Actually, those brave 
fighters were doing their best to rebuild the old 
body’s vitality. That’s why they multiplied and 
spread and labored away. But man aged because 
the connective tissue aged and could no longer 
work efficiently. 

Old Metchnikoff had dreamed about a serum 
that would fight the “ignoble” connective tissue 
cells, and thus save humanity from getting gray 
and shaky too soon. But he never did anything 
about it. 

Not so Bogomoletz. He dreamed about a serum 
that would stimulate the working bees in the con- 
nective tissue. And he did a lot about it, in his 
quiet and patient way. 

Bogomoletz doesn’t look upon his serum as a 
cure-all. He states expressly that every illness 
must be treated with all the current therapeuti- 
cal or surgical means. But in many of these cases 
his ACS, by stimulating the connective tissues, 
will hasten recovery, especially when the main 
struggle in the organism occurs in the first line 
of body defense. 

As far back as 1938, it was a foregone conclu- 
sion to Bogomoletz that his serum could speed 
up the healing of wounds and bone fractures. 
“The healing of wounds,” he wrote then, “consists 
in the growth of connective tissue. Its cells grow 
toward each other, surrounding the wound’s 
edges with firm fiber, which gradually consoli- 
dates and forms a solid scar.” 

He also anticipated that his serum could be 
used in a variety of ailments with a fair average of 
success, since he had established the farflung in- 
fluence of connective tissue. 

For several years he experimented with cancer 
transplants. They were first bombarded with large 
doses of ACS. Their growth was blocked. But 
when small doses were used, a tightening ring 
of phagocytes appeared around the cancer plasma, 
forming an increasingly sharp line of demarca- 
tion between diseased and healthy tissue. With 
the aid of his serum, one of his collaborators suc- 
ceeded in completely eliminating large cancer 
tumors on mice. In the cure of human beings, ACS 
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Life Begins At 140 


already has helped in forestalling recurrence of 
stomach and breast cancer after surgical removal. 

Next, the serum has come to succor many suf- 

ferers from hypertension (high blood pressure). 
High blood pressure, caused by arterio-sclerosis 
(the accumulation of lime and other mineral salts 
in the blood vessels), is one of the most frequent 
symptoms of old age. Medicine has so far been un- 
able to cope with it. But many young and other- 
wise healthy young people suffer inexplicably 
from high blood pressure. Right now, army doc- 
tors are rejecting or discharging thousands of 
perfect specimens, only because the blood is 
pumping through their veins at too fast a rate. 

According to Bogomoletz, long before the real 
arterio-sclerosis sets in, somewhere along the 
course of blood circulation (in the capillaries or in 
the kidneys, for instance) the connective tissue’s 
absorptive capacity falters. If ACS is applied be- 
fore real sclerotic changes occur, the blood cir- 
culation can be brought back to normal. 
Confirmation of this view by American doctors 
would bring thousands of young men back to the 
Army. 

Many persons afflicted with psychic distur- 
bances, which tend to grow in a war-torn world, 
will also benefit from ACS. As far back as 1940, 
the Institute published a report on successful 
treatment of 250 cases of schizophrenia—a most 
malignant and hopeless mental disturbance in 
which patients lose all interest in social func- 
tioning. Research showed that schizophrenia is 
not simply a disease of the brain centers, but is 
caused by or leads to deep changes in the patients’ 
physiological condition. ACS was used, alone or 
together with customary treatment. Results were 
most encouraging, especially in the milder cases 
wich are the most frequent. 

The war has given Bogomoletz the .argest ex- 
perimental laboratory any scientist ever had. And 
the spread of his findings abroad, especially to 
this country, will no doubt further his work by 
leaps and bounds. 

As for himself, on the fateful day when he first 
announced the successful completion of his serum, 
he was exactly 60 years old. But with a disarm- 
ing and boyish smile he assured reporters that “a 
man of 60 or 70 is still young. He has lived only 
half of his natural life.” 

Russia’s Ponce de Leon is confidently striving 
toward the long-sought Fountain of Youth. He is 
looking ahead to a fruitful future—perhaps as the 
first beneficiary of his own discovery. 





The sun’s rays shower as much energy on the 
zarth’s surface in one minute as the entire human 
race utilizes in a year. 


Radiators are 10% more efficient when covered 
with oil paint instead of metallic paint, is the 





verdict from research at the University of Illinois. 
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YOU NEED HEATABS in Many Ways 


POMUNTING 
















FOR BABY SICKROOM 


wguxpay, Monday, and Always!" Speaker 

HEATABS, and the “pocket stove” of your 

choice, furnish you heat... anytime, anywhere! 

Heat all foods... . fry or boil... . start camp and 
picnic fires. Used extensively by all branches 
of the armed forces...and by doctors, nurses 

for emergencies and first aid. Hundr eds of 
uses at home, at work and at play. 

Send the “FIELD STOVE” or Deluxe 
“COMPACT COOKIT” and HEATABS 
to your friends or relatives in Service 

-».-Help them have their meals hot, 
just like mother used tol 
FIELD STOVE and HEATABS, $1.00 
Deluxe amperes’ COOKIT and 
HEATABS . - $2.00, Postpaid. 


4. W. SPEAKER CORPORATION 
059 N. Weil is 2 12, Wis. 


Speake _' / TABLETS OF 


concentrated 
HEATABS©@ HEAT 





















HUNTING & FISHING 


is @ monthly meqazine crammed full of hunt- 
ing, fishing, comping. dog and beating stories 
end pictures, invelveble information ebout 
quas, Ashing teckle, game lew changes, best 
pleces te fish and hunt — countioss ideas 
thet will odd more fun te your days afield. 


SPECIAL TRIAL OFFER 
9 Send 25¢ in stamps or coin ond we will send 
you Hunting & Fishing for six months. 


HUNTING & FISHING MAGAZINE 
282 SPORTSMAN'S BUILDING 
BOSTON, MASSACHUSETTS 
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DU-ALL” GARDEN TRACTORS 


bad 1 to 9 H.P. Circulars on request. War limits production 
e supply repairs for all SHAW Tractors sold in our 
40 years in business. 


BUILD YOUR OWN RIDING 
TRACTOR—“WAR HORSE” 


using old auto parts, powered by 2 H.P. or 
larger air-cooled engine; or walking type 
Garden Tractor % to 3 H.P. as shown; or 
convert truck or auto into Farm Tractor. Each 
= plow, cultivate. Plans for building, in one 

ay, any one of above, postpaid for $1.00 (state 
which wanted) or all 3 for $2.00. Money Back 
Guarantee! 


SHAW MFG, CO., 2906 Front St., "Galesburg, Kansas 
GEE, S GS ME North 4th St., Columbus, Chic 
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[Continued from page 44] 
a gauge by which to compute and present the 
actual conditions. 

When I arrived on an Eighth Air Force 
Thunderbolt base the first thing I noticed was 
that the famous P-47 fighters were all fitted with 
good-sized belly tanks. I made a personal in- 
vestigation and learned that these tanks were 
light, cheap affairs made of fibre, wood and metal 
and could be dropped once the fuel had been 
consumed. Further investigation disclosed that 
our Lightning P-38 fighters, on another base a 
few miles away, carried two such tanks—one 
under each tail boom, 

Unfortunately, the enemy Focke-Wulfs and 
Messerschmitts usually bolix up our figures and 
forecasts. The ideal fighter-bomber arrange- 
ment can only be experienced when we have pro- 
duced fighters that-can fly at the speed of the 
bombers and in that way conserve fuel; and at 
the same time be able to produce normal fighter 
speed and gun-power and have the range to stay 
in the air as long as the bombers. 

The efficient planning of a bomber mission re- 
quires more than just deciding what type of bomb 
to drop and where to drop it. Hours are spent 
consulting weather charts, selecting the best route 
to evade enemy flak, fighter defense and weather 
conditions. The meteorologist must be able to 
advise both the bombers and fighters at just what 
altitude they can fly to avoid leaving those beau- 
tiful but treacherous vapor trails. The route too 
is selected to prevent the enemy from figuring 
ahead just what target the bombers are heading 
for. 

The route in and out must fit into the general 
fighter range plan and all contacts must be made 
and completed under split-second timing. Had 
we fighters that could take off and stay with the 
bombers all the way round, much of this planning 
could be eliminated. As it is, a plan must be 
evolved and it has to be adhered to all the way 
around, if the bombers are to meet the fighters 
at the pre-arranged points. 

Another glance at our typical detail-map will 
show how these contacts are arranged. For sim- 
plicity, we'll presume the outgoing route is split 
up into legs so that our No. 300 Fighter Group 
will have picked up the bombers at the British 
coastline to escort them to point “A” where 
Fighter Group No. 301 (all these group numbers 
are fictitious for obvious reasons) will take them 
over and escort them across the German coast- 
line to a point near Wilhelmshafen. To the reader 
this will appear to be a long way round to Stettin, 
but this is all part of the Eighth Air Force strategy. 
While the bombers are heading out across the 
North Sea on their first leg, the German defenses 
have no idea what the target is to be. From point 
“A” the bombers can shift their course slightly 
and head for Kiel and the famed Nazi submarine 
bases and shipyards. They can swing suddenly 
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north and strike for Oslo in Norway. Another 
feint might take them southward toward Essen, 
Dusseldorf or Cologne. 

Instead, however, they take up a southeasterly 
course which threatens Hamburg, Magdeburg or 
even Dresden, and then suddenly they swing al- 
most northeast and head for Stettin near the 
mouth of the Oder River. In the meantime the 
German fighter force has been split up and sent 
helter-skelter to all the points threatened. 

That’s how the bombers reach their target. But 
now we have the fighters to consider. Once the 
bomber formation gets away from the British 
base the first fighter-escort group, timing the con- 
tact to the second, escorts them to point “A.” In 
half a dozen briefing rooms throughout the Eighth 
Air Force area, hundreds of airmen will have 
studied a gigantic map or plotting board on which 
this complete operation has been outlined. 

The course of the bombers is usually marked 
across the map in bright red worsted. At point 
“A” will be found the contact time figures show- 
ing exactly when No. 300 group will turn their 
charges over to the fighters of No. 301 group. At 
the point “B” just north of Magdeburg, No. 301 
will turn them over to No. 302 at the time 
originally designated on the plotting board. From 
there the bombers will be escorted to the target 
and started back on the homeward course. At 
point “C” No. 302 will turn them over to No. 303 
and if possible stay with them for the rest of the 
distance home. Under this general arrangement, 
Nos. 303 and 304 can join forces and thus provide 
double cover all the way in, but since the actual 
escort is expected to zig-zag and keep back with 
the bombers, this may not always be possible. 

On paper then, this explains the general idea 
of an escorted bomb mission. The writer does 
not offer it as an exact duplicate of any escorted 
mission. The detail-map is offered to show how 
the fighter escort times its contact with the 
bombers at various points. 

Now let’s look at the fighters’ side of this 
problem. 

In the case of No. 300 group, their job is com- 
paratively simple. They time their actual take- 
off with that of the bombers, allowing for the time 
taken by the bombers to assemble and pick up 
their combat box formations. From the bomber 
base to point “A” they fly a distance of approxi- 
mately 250 miles and if no enemy fighters harass 
them, the outgoing fighters—even though they do 
considerable zig-zagging—will not have had to fly 
much more than 600 miles. As stated before, 
most of these figures are approximate and are 
offered to simplify the details of this article. 

The second group of fighters, however, must 
time their pick-up to the minute and fly out at 
their most economical rate of speed. Above all, 
they must avoid unnecessary aerial combat with 
any enemy fighters. As Maj. General William E. 

{Continued on page 146] 








WILD TURKEY 


“Here in West Virginia where we 
still hunt the native wild turkey, 
the terrain is rough and rugged, 
and our chances at game are often 
taken from one hill to another. 

“My fondest recollections date 
back more than thirty years to the 
time I first came into possession 
of a Marlin rifle—a 32-20. Then 
followed a 25-20, a 30-30, and a 
Marlin lever action 22. 

“All the Marlins I have owned 
were super accurate, efficient and 
trustworthy’ 


Thos. E. Knapp, Alderson, 
West Virginia 
* * * 


Marlin thanks Mr. Knapp and the thousands 
of other sportsmen who have expressed ap- 
preciation for the accuracy and dependability 
of Marlin Guns. We are concentrating on war 
production until the war is won. After victory, 
however, Marlin will introduce new models 
and many improvements in its well-known line 
of rifles and shotguns. 


Marlin 
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Kepner, chief of the Fighter Command, explained 
to me at the Eighth Air Force headquarters, the 
most important job of the American fighters is to 
get the bombers safely to their targets—and back 
home again. 

From point “A” to point “B” the Thunderbolts 
may or may not have considerable trouble dealing 
with enemy fighters, but because of the slim lee- 
way of range they enjoy they cannot afford to 
engage enemy fighters unless the bombers are 
actually attacked. The fighters must be content 
to sit above their bomb-laden charges, zig-zagging 
back and forth like winged watchdogs, sweating 
it out with their fuel gauges until they are able 
to turn the bombers over to the longer range 
escort fighters at point “B.” Then they are free 
to turn home and—hope they can make it. 

Generally speaking, the third leg which takes 
the bombers over their target is usually the most 
important. This part of the work, prior to the 
arrival of the North American’ P-51 Mustangs, 
was usually done by Lightning P-38 fighters, since 
they were able to carry two extra belly tanks and 
thus had the longest range of any fighter in the 
Eighth Air Force area at that time. 

When the Lightnings were first assigned this 
duty escorting bombers out of Britain into enemy 
territory, they appeared to have considerable dif- 
ficulty working at the required altitude. In North 
Africa the P-38’s had enjoyed considerable suc- 
cess against Nazi and Italian fighters, but there 
most aerial activity was carried out at an altitude 
more suitable to the flying qualities of the P-38. 
Above Germany and the occupied countries, how- 
ever, the big league of this aerial combat business, 
the Lightning was found to be comparatively slow 
in maneuverability, especially when she was 
burdened with exterior belly tanks. 

We have now been told that certain improve- 
ments have been made on the Lightning. First 
of all, certain modifications to the engines have 
been adopted which aliow the P-38 to fight and 
maneuver satisfactorily in high altitude thin air 
while flying at high speeds. In addition, new 
aileron boosters have been fitted to work in con- 
junction with the old combat flap, which, accord- 
ing to general information distributed, has turned 
the Lightning “into a dog-fighter which can out- 
maneuver many single-engined ships.” 

From material published in newspapers at home 
in the United States we are told that this “new” 
P-38 has 30 per cent more power, 30 per cent more 
fighting range and improved climbing ability. 
Nothing is said, however, about exterior tanks, 
and from the illustrations accompanying these 
articles, no such equipment is noted. To date 
over here, we have seen no long-range Light- 
ning fighters that do not carry belly tanks. 

No fighter pilot operating in this theater likes 
to carry exterior tanks. They, of course, use up 


[Continued on page 148] 
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Home repairs can be handled at the 
drop of a hat with Weldwood Glue. 


Mixed just by adding tap water to the 
powder, it can be used at once, sets fast 
(jobs can be light-worked in a few 
hours ) and it makes a permanent bond. 


Used and accepted by the Army, Navy, 
Civil Aeronautics Authority and Mari- 
time Commission (in the manufacture 
of war products from PT boats to air- 
planes) this plastic resin adhesive ac- 
tually welds woods together. 


Your hardware store or lumber dealer 
has handy packages of Weldwood Glue 
“in 10c, 25c, 5G6c and 85c (1 Ib.) sizes. 
Get a can today or send 25c and your 
dealer's name for a trial 31/4 oz. sample. 


UNITED STATES PLYWOOD CORPORATION 
Weldwood Glue Dept. 73 
55 West 44th St., New York 18, N. Y. 


“Makes the glue line the SAFETY line” 
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Weldwood Glue Has Everything! 


1. Tremendous strength. 2. Waterproof, bacteria- 
and rot-proof. 3. Quick and easy to use. No 
heating. No waiting. 4. Economical. 5. Applied 
cold, quick setting. 6. Stain-free. Supply limited 
due to Uncle Sam’s war needs. 
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that the food he eats, the am- 
munition he uses, the blood plasma 
and medical supplies which may 
save his life come to him in perfect 
condition because they are pro- 
tected by paper and paperboard. 
That’s why they take every possible 
means of USING LESS PAPER. 
From Jim’s mother who helps the 
local storekeepers save paper by 
carrying her own market basket and 
never requesting useless wrapping 
for her purchases, to Jim’s kid 
brother who borrows and lends 
books, papers, and magazines with 
all his friends—the whole family is 


"Been jim’s family knows 









joining with all the other patriotic 
Americans from coast to coast who 
have vowed to save a million pounds 
of paper for the war effort! 

. e s 


All the mogazizesin America, added together, USE only 
5% of the nation’s paper supply. Yet, out of this coms 
paratively small amount, they are SAVING 450 millioa 
pounds this year and RELEASING it for vital war needs 





This advertisement, contributed to the war effort by this magazine, was prepared by the War 


Advertising Council in cooperation with the War Production Board and the Office of War Information 
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PRELUDE TO A PERFECT FINISH 


Finish must now 
be measured in 
micro inches. 
That's where the 
new CHICAGO 
FV Bond Wheels 
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smoothness so 
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Send for Free Catalog 
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Just Off the Press 
Fully illustrated, show- 
ing special footwear and 
clothing for fishermen 
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fishing tackle. 
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The G.H.Q. miniature gasoline engine that 
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sold to date. 1/5 H.P. Complete with 
flywheel and propeller, fuel, 15 accessories and 
full instructions, Fully bench tested and ready 
to run. For boats, planes, midget cars, etc. 
Send only $1.00. Shipped Collect C.0.D. same 
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this additional fuel first and jettison the exterior 
tank as soon as possible, because it interferes con. 
siderably with their fighting maneuverability, a 
feature the Germans must be well acquainted with 
by this time. When we first visited fighter sta. 
tions over here we were forbidden to mention 
these belly tanks, but from all indications—in the 
Stars and Stripes at least—this ban has been 
lifted. 

It can be seen then, that only by careful timing, 
tenacity in sticking to the bomber formation when 
enemy fighters are enticing the escort to break 
up and engage in dog-fights, and the most careful 
consumption of available fuel can a properly es. 
corted mission be carried out. If, however, one 
group of fighters misses its schedule contact with 
the bombers a long and ominous casualty list may 
result. 








Editor’s Workbench Chips 


[Continued from page 16] 

“Jump in, Old Boy,” the skipper hailed the 
American. 

The pilot, taking another pull at his bottle of 
brandy, managed to focus his eyes on the English 
craft. He studied it solemnly for a moment, then 
with a resounding hiccup, replied, 

“You can go to hell. You got a boat. I gota 
boat of my own. You shail your boat. I’ll shail 
mine. Go ‘way and leave me alone.” 

“Come now,” the skipper remonstrated. “I see 
you’re a bit stiff. But be sensible. Get aboard and 
we'll get you to England and your base.” 

“Go ‘’way,” the American yelled, waving his 
arms. “I’m an ’merican citzen. I know my rights. 
Wind is in right direcshun and I bet I'll beat you 
to shore. Now leave me alone.” 

Settling back in his raft, the pilot took another 
pull at his bottle and grinned triumphantly. 

At that moment, the crew members, using a 
boat hook, punctured the rubber life raft. It de- 
flated, dumping the American into the waves. He 
‘was unceremoniously hauled aboard, spluttering 
and shouting in outrage about his boat and his 
rights. 

“Now,” the English skipper said rather sternly, 
“stop the horseplay, Old Boy, and get below to 
dry off and jump into some warm clothes.” 

“I won’t talk to you,” the American yelled. 
“You shank my boat. You can go to hell.” 

“See here,” the skipper said, “I'll be the boss 
aboard this craft. You do as you're told or you'll 
be guilty of mutiny. Now get below.” 

The American eyed the Britisher balefully. 
“You don’t own the whole ocean, do you? Well, 
I know my rights and I repeat you can go to hell.” 
With that, the pilot dived smartly overboard. 

It took a crack on the noggin with a belaying 
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pin to drag the flier on board again and rescue 
him. 
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Cycles Predict The Future 


[Continued from page 53] 


one of the most distinct waves in solar radiation 
which is exactly 40.8 months in length! 

Knowing that a 41-month wave in business ex- 
ists, cycle knowledge can be profitable in dollars 
and cents entirely apart from playing the market. 
A dramatic example is furnished by the Westing- 
house Company which, back in 1935-36, used this 
cycle to help them foresee that 1937 would see a 
marked downward trend in their business. The 
company therefore refrained from overexpansion 
and waited until 1938 to invest $10,000,000 in 
capital equipment, anticipating rising business in 
1939 and 1940. Events amply proved the wisdom 
of this decision. Many other examples could be 
given. 

Let us now turn to the findings of another 
well-known student of business cycles, Edgar 
Lawrence Smith, and see whether he agrees or 
disagrees with predictions already given for the 
years ahead. Mr. Smith is particularly concerned 
with the stock market, and he discerns a marked 
tendency of fluctuations to repeat themselves 
every ten years in what he calls the Decennial 
Pattern. This pattern has the advantage of being 
easy to apply, for the I years of every decade are 
1921, 1931, 1941, etc.; the II years, 1922, 1932, 1942, 
and so on. 

According to Smith, the IV years are incon- 
clusive, showing fairly even movements in either 
direction through the decades, so there is little 
in his work. to forecast for the present year, 
1944, beyond advice to play ’em close to your vest. 
In none of the cycle researches studied in gather- 
ing data for this article does 1944 appear to be 
a significant year. The case is very different for 
1944. The V years, in the Decennial Pattern, show 
an excess of nearly 40% of upward movement! 
Mr. Smith has not linked his ten-year cycle with 
solar phenomena, but nevertheless it is in strik- 
ing accord with Dr. Wheeler’s sunspot transition 
yardstick which marks 1945 as a probable boom 
year. 

“Advancing prices are to be expected chiefly 
in the V, VIII and IX years, while declining 
tendencies seem preponderantly concentrated in 
the III, VII and X years,” writes Mr. Smith. ~ 

Again, an impressive agreement! The VI year in 
this decade—1946, has been cited by Mr. Dewey 
as the normal end of a rising price period. The 
VII year—1947, has been cited as the beginning 
of a post-war depression by Dr. Wheeler. 

Dewey resolutely refuses to make unqualified 
forecast of any sort, but he does say that for many 
series of figures he has studied 1947 will mark the 
beginning of a long downward slide, if the rhythms 
that have been discovered continue. 

Smith agrees that it is a year of declining prices, 
with, on the average, an excess of 13% of down- 
ward movement. The probable center of a sun- 
spot transition in 1949 makes this a likely year of at 

[Continued on page 150] 





When Answering Advertisements, Please Mention MECHANIX ILLUSTRATED 








These better-made 
Milled Tooth Files 
help “KEEP ‘EM FLYING!” 





© Brewster Aeronautical Corp. mechanic smoothing 
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rior Curved Tooth File assures fast, accurate work. 
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“shave-action” filing of flat or curved 
surfaces, take a look at the beautiful 
work of an improved Nicholson Supe- 
rior Curved Tooth File. Newly designed 
Nicholson cutting machinery mills in 
the teeth with an accuracy and uni- 
formity never before achieved in this 
kind of file. Correct curve gives double- 
shearing action—makes it easy to pre- 
vent file running off line. Teeth have 
just the right rake and clearance. Spe- 
cial toughening and hardening methods 
keep them cutting a long time. 


Besides brass, aluminum, babbitt, 
magnesium, soft alloys, plastics, hard 
rubber and wood, these durable files 
can be used on cast iron, sheet steel, 
and even commercial annealed tool 
steel. Rigid and flexible types; stand- 
ard, fine, smooth cuts. Tell your shop 
or tool foreman about them. Get a few 
yourself, for self-advancement practice. 
At mill-supply houses. Free Catalog 
Sheet showing available types and sizes. 


Nicholson File Co.49 Acorn St, Providence 1, R.1., U.S.A, 
(Also Canadian Plant, Port Hope, Ont.) 
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[Continued from page 149] 
least partial recovery,and Mr. Smith marks thisIX 
year as one of advancing prices—starting, in fact, 
in the preceding VIII year, 1948. With the X year, 
or 1950, as one of decline, he places the begin. 
ning of depression a year or so in advance of other 
studies. 

The Decennial Pattern, like practically all long 
cycles, breaks down into shorter components: in 
this case, a 12-month and a 40-month cycle. The 
dominance of the 40- or 41-month pattern in more 
than 500 economic series has been brought out 
by Mr. Dewey. 

Cycle studies should encourage profit. 
able conservatism, if only by emphasizing that 
what goes up must come down. The bodies plop- 
ping on the sidewalk back in 1929 (a boom year, 
remember, before it was a panic year) were those 
of persons who felt that good times would go on 
forever. If one is prepared for a possible decline 
starting in 1947, or realizes that a 1945 boom may 
turn into panic as did 1929, ke is equipped to re- 
sist temptations manfully and to take advantage 
of bargains available when others are pressed 
to sell. Cycles are not substtutes for intelligence 
but long-term guides to action—more reliable, 
statistically, than a myriad economic “lcws” which 
state that the marked “must” act thus-and-so 
because this-or-that condition obtains. 

As an example you might take the 181!4-year 
real estate cycle, which does not state that we are 
now at, or just past, a peak in values because of 
crowded war-time conditions, but because a peak 
was cyclically anticipated. The next real estate 
low is scheduled for 1952. You can calculate that 
the war will end in two or three years, that 
dammed-up building activity will be released, 
that new transportation methods will open up 
remote suburbs with cheaper land, that mass- 
produced prefabricated homes will depress the 
values of houses now existing, and act accord- 
ingly. But you have an equal or better chance 
of being right, without knowing all the reasons, 
if you merely operate on the cycle prediction that 
the trend of real estate in the next eight years will 
be downward. 

As Edgar Lawrence Smith has stated it, 

“Man is apparently not so greatly dissociated 
as he had supposed from all that enables him to 
live. He is a member not alone of the human race, 
but of that greater association which includes 
every form of living thing, each member of which, 
magnificent or microscopic, responds, it appears, 
in its own way to the rising and setting of the 
sun, to the passing of the seasons, and to those 
less obvious changes in the quantity and content 
of solar radiant activity which we are just begin- 
ning to learn how to observe and to measure.” 





Our word salary traces its history to the time 
when Roman soldiers were given salarium, or 
money with which to buy salt. 
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Why Not Poison Gas? 


[Continued from page 57] 
in calm and storm. Shooting lung irritants can be 
effective only when there is no rain and practi- 
cally no wind. 

Mustard gas is incredibly persistent; in en- 
closed places like basements it may still be active 
after a full year, Sunshine destroys it as do simple 
chemicals like chloride of lime. The latter also 
comes in a watery paste for use on contaminated 
articles and on the skin. It takes some twenty 
minutes for the gas to penetrate the skin, a period 
of grace which enables one to escape being poi- 
soned if proper measures can be taken. There is 
no thought of the instantaneous action which 
makes people fall dead after one whiff, as the 
favorite phrase in pacifist literature goes. 

This explains why the German lie about poison 
gas shells fired against the Graf Spee was so 
clumsy. Naval actions are decided by the shells 
which hit, and one hit out of each salvo is con- 
sidered good shooting. It would have been sense- 
less to fire shells with a filler that begins to act 
half an hour later. In the meantime the enemy 
can fire enough salvoes to decide the battle the 
other way round. 

That this works in a similar manner on land has 
been shown in an example during the last war. 
In March, 1918, the Germans fired 150,000 mus- 
tard gas shells into the villages and valleys of 
the Cambray sector. There were 4,500 casualties, 
fifty of them died. 150,000 high-explosive shells 
would have caused more than 4,500 casualties, 
and certainly a larger number of deaths among 
the 4,500. And then, of course, the whole sector 
had to be avoided for many weeks. 

All this does not go with modern war and its 
swift movements. Russian tacticians have come 
to the conclusion that mustard gas is effective 
only as a “chemical barbed wire fence,” to be 
used by retreating troops. Naturally the Russians 
have no reason to use it. 

The means of such barrages are all in existence. 
Howitzers could be used and the bigger varieties 
of trench mortars. The German six-barreled 
rocket-firing Nebelwerfer was even developed as 
a chemical weapon. And the Livens Projectors 
of the first World War may be revived for this 
purpose. But the chances that this might be done 
are slim. Modern war is too fast, the laying of gas 
in concentration takes time. The enemy might 
move out before the concentration is high. Or he 
might fight back before that time. Besides if 
mustard or a similar vesicant is used the con- 
taminated territory has either to be decontami- 
nated or avoided. Both might impede movements. 
The quick action of the high-explosive shell is 
more effective and more important than the de- 
layed and lingering action of gas which cannot 
even be used all the time. 

But how about gas from the air? 

The story is similar. First there is the threat of 





[Continued on page 152] 













'o POWER TELESCOPE 
Look What Only 98¢ Buys 


Here’s America’s bigsest 10-Power 
Telescope value. Don’t confuse it 
with small‘ weak-vision” telescopes. 
It’ aprecelen madeand measures full 
16inches. Focuses instantly on sta- 
tionary or moving objects. Brings 
far away objects 10 times closer. 
harp-—B1G as Life. You’d 
ay up to $10 for such 
ower, Everyone should own a 
owerful Telescope. Spot air- 
planes—identify distant ob- 
jects, people, animals, etc. 
Valuable for Air Wardens, 
mS BoyScouts,Sailors,Sports- 
men, Ideal for fights, bali 
“em games, races and outdoor 
im events. Enjoy front row 
ea seats from way back. 


dm CLIP AD AND MAIL 
a Just clip this ad and mail 
with 98c (plus 10c for Ge 
7”. packing and postage) 
UsetheTelescope for 10 
days without risk. If 
you aren't positively 
rilled, return in 10 
days and we will re- 
fund your froney Ly 
full. Supply is 
ited due to stort 
\ . Sorus' —— 
































MART, Dept. 321-B, soo n. DEARBORN ST., CHICAGO 10, ILL. 


? BEAUTIFUL SMART LEATHER 1 i 








BILLFOLDS 


YOU GET THEM BOTH FOR ONLY 


CLOSE-OUT= _~,, 


>SUPPLY 2 
LIMITED! 4 


Money Offered YW You by AMERICA’S 
cu 2*..§ Foremost Billfold Mart 


THINK OF IT! $1.98 ge’ ao yee ae —y — one but TWO 
J Smart Leather Billfolds wi both for 
4 = sensational low —, Positive Aye greatest te 

n all America by one of America’s ng oe suppliers 
of ‘Billfolds. Each B BILLFOLD has that sturdy feel and fine 
workmanship compart usually find in costlier lea’ = 







+ 
@ spacious com ment in back for currenc: A ecks, ss 
Also, a — oid_pockets to protect valua’ 
reserved for this offer is sold out. JUST CLIP 
and Mail with check or money order for sale 

k! If you’re 
not 100% satisfied you can return the TWO Bilifolds dithin 
10 days for full refund. Don’t wait. Limited supply. Write 


and credi eep one — for yourself, use the 
other as a ine But rush your order before limited THis, AB 
THIS 
lus new 20% Federal Tax (only 39c—t: tal A 
ILLFOLD Ss. We pay postage. There’s no ri 
ILLINOIS MERCHANDISE MART 
Dept. 6024, S00 N. DEARBORN ST., CHICAGO 10, /LL. 


When Answering Advertisements, Please Mention MECHANIX ILLUSTRATED 151 








| 
\ 
' 
: 


on 
PHOTOGRAPHIC ENLARGING 
and PRINT QUALITY! 


BRAND NEW .. . The book you've been 
waiting for—272 pages—150 illustrations—20 
chapters of information on How to Get the 
Proper Negative . . . Choice of Paper . 

Paper Developer . . . Fixing, Washing and 
Drying ... Test Strips... Dodging and Printing 
In ... Tone Control . . . Photomontage, etc., 
etc., completely illustrated with how-to-do-it 
pictures, Starts beginners off on right road, 
helps advanced photographers make more 
prize winners! Lootens tells you how—shows you 
how in a way you can understand and follow. 
See your dealer or send check or money order to 


The Canela soo peer. 


1106-F BALTIMORE LIFE BUILDING + BALTIMORE-1, MD. 


: SAVE MONEY! 
SEE MONEYMAKERS & MONEYSAVERS 
(pages 26-32) 


Pays HOSPITAL BILLS 
for Whole Family 


Costs 3c a Day for Adults 
Only 11,c a Day for Children 


It’shere! Thenew Family Hospital and Surgical Bapenee Policy 
you need and want! One policy insures whole family—mother, 
father, children, anyone from 3 months to 65 years. No med- 
ical examination. Pays up to $510.00 hospital and surgical bills 
for EACH and EVERY person insured. Pays up to $100.00 
doctor's fees for operations. Pays up to $50.00 for operating 
room, medicines, ambulance,etc. Covers sicknesses, accidents, 
operations, childbirth, female disorders, and many other disa- 
bilities not covered by other policies. You select your own doctor 
and hospital. This full-coverage Family Hospital and Surgical 
Policy issued DIRECT to you at special family rates by big, 
strong company with over $2,750,000.00 in assets. Investigatel 
SEND NO MONEY, but mail the coupon below quick for full 
details — sent FREE. No agent will call on you. Act today! 


pot rt 


TERLING INSURANCE CO. 
| 4594 Jackson-Franklin 











Bidg., CHICAGO 6, ILL. | 
Send me your FREE INSPECTION Offer of LOW-COST | 

| Family Hospitalization Plan. 
NAME : 
ADDRESS | 
{_orty. STATE -J 











Why Not Poison Gas? 


[Continued from page 151] 


retaliation; both sides will have to undergo gas 
if one side starts it. But again: the high-explosive 
bomb is more effective. Nothing can be done 
against the explosion, the gas can be fought by 
decontamination squads. Besides a city, even a 
bombed city, offers all the facilities for fighting the 
effects of the gas, something the field does not 
offer. And it would have to be gas bombs, of 
course; gas simply released from a high-flying 
plane would not reach the ground. If the plane 
flies low it will be shot down if it comes near cities, 
factories and military establishments. It could do 
harm gnly to farmland and farm hands, but if 
the Nazis were out to do that machine gun bullets 
would be a lighter load in their planes. 

All this does not mean that the Nazis may not 
try it in the end. Not because they promise them- 
selves miraculous success and a turn in the war, 
but only for the sake of doing it. But it does mean 
that such Nazi attempts would not be able to 
do important harm. And it also means that they'll 
get back what they start, in about the same ratio 
as the RAF and the U. S. Army Air Force are 
paying back the bombs the Luftwaffe dropped at 
the beginning of the war. 








Dr. Octane 


[Continued from page 67] 
distinction as a scientist for his work with cata- 
lysts. He was given credit for being the first re- 
searcher to learn how to use catalysts and put 
them to work. 

In studying the behavior of catalysts under 
pressure, he also developed the process known as 
hydrogenation, by which hydrogen is injected 
into organic substances, thus changing them 
chemically. This discovery was of immense com- 
mercial value and affects our lives daily in many 
ways. 

This research led him to a study of paraffins 
and he was the first man to make paraffins “go to 
work.” Prior to his experiments, paraffin had been 
considered a chemically dead substance. But more 
important, his experiments with paraffins led him 
into the field of petroleum chemistry—and his 
work in this field resulted, eventually, in Ameri- 
ca’s triptane gasoline. 

In 1930, Dr. Egloff, then Director of Research 
for the Universal Oil Products Company, hearing 
of the Russian’s remarkable work with catalysts 
and in petroleum chemistry, persuaded Professor 
Ipatieff to come to America and helped set him up 
in a laboratory in Chicago to lend his knowledge 
to the American petroleum industry. Ipatieff 
brought his wife to America with him and both 
of them immediately fell in love with the country. 

“Here in America,” he said, “I can stay at home 
in the morning if I don’t feel like going to my 
laboratory. I don’t have to go to the government 
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Dr. Octane 





—_ 


and obtain official permission to do so.” 

Later, when Josef Stalin was trying desperately 
to force the scientist to return to Russia, Ipatieff 
insisted that this was one of the principal reasons 
why he wanted to stay in America. 

The first fruits of Ipatieff’s researches in this 
country were in the field of improved gasoline. 
At a dinner given Ipatieff by the American In- 
stitute of Chemists last year, Dr. Frank C. Whit- 
more, in the principal speech of the evening, said: 

“If one must pick one lone man who was more 
responsible than any other for the development 
of high-octane gasoline, that one man is Ipatieff.” 

Although many have contributed to the work, 
Ipatieff is credited as being largely responsible for 
“100 octane” gasoline, the gasoline now used in 
our warplanes, and without which those planes 
could not fight effectively. 

But “100 octane” was not good enough for 
America. Something better was needed. So the 
attention of petroleum chemists was turned to- 
ward triptane. 

Triptane, a few years ago, was a laboratory 
freak. It was a hydrocarbon with a ferocious 
“kick,” more powerful than any other known fuel. 
However, it cost between $3,000 and $4,000 to 
produce one gallon of trintane. 

American chemists went to work on it and in 
the first year of the war research had improved 
upon the methods of producing triptane so that it 
could be made for about $40 or $50 a gallon. This 
made it still too expensive for practical use. 

Ipatieff and a young assistant, Dr. Vladimir 
Haensel, attacked the problem in an independent 
research. Time after time they chased the problem 
up different scientific alleys, but in vain. 

One night, Ipatieff stayed in his laboratory 
alone, pacing the floor, consulting notations, going 
over his previous experiments and looking for 
new leads. 

The first light of dawn was coming in the 
window when Ipatieff suddenly slapped his work- 
bench. He had hit upon a radically new idea. In 
no time at all, he had solved the mystery of trip- 
tane production. By the time his experiment had 
been completed, the price of a gallon of triptane 
had come down to $1! Under mass production 
methods, the price will be even lower. 

Triptane, after the war, will permit our auto- 
mobile and airplane manufacturers to use smaller 
motors, to obtain more horsepower per pound of 
weight, to get more miles per gallon of gasoline. 
Smaller engines will hurry the radical redesigning 
of automobiles. 

Ironically, the man whom Russia branded “an 
enemy of the proletariat” may very well have 
contributed a decisive factor in the defeat of 
Russia’s and America’s common enemy, Hitler. 


Volcanic ash found in Texas is reported to make 
fine white porcelain, important in view of fine 
china imports being scarce. 
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Weather Vane 





[Continued from page 130] 


noticed by reference to the drawing. The opera- 
tion of the device is based on what is known 
as the “selsyn” principle. At the base of the 
weather vane shaft is mounted a rheostat or coil 
of resistance wire. With this coil we find two 
movable points insulated from each other and 
connected to a small battery. 

At a distant point or point of indication, we 
find what is known as a Gramme ring. This is a 
circular, soft iron ring wound with wire. It will 
be noticed from the diagram that these two units, 
that is, the resistance unit and the winding on the 
Gramme ring, are connected at three identical 
points by three wires. Mounted directly in the 
center of the Gramme ring we find an ordinary 
compass which may be of the five-and-ten-cent- 
store variety. The needle of the compass will 
faithfully follow the movement of the contact 
moving over the circular resistance coil. 

The construction of this kind of indicator is 
started by winding the Gramme ring. The size 
of this is not too important. If the builder can 
find a small soft iron pulley that measures be- 
tween 4” and 5” across and has a face that 
measures about 1” or 114” wide, this will do very 
nicely. First the spokes of the pulley are sawed 
out and the last traces removed with a coarse 
file. Then the entire iron ring is wound carefully 
with adhesive tape and given a coat of shellac. 
This makes a nice foundation for the winding 
which is also shellacked after it has been put in 
place. 

The ring is wound with a single layer of No. 28 
double cotton-covered wire. If the spool upon 
which the wire comes will not pass through the 
renter of the ring, then it will be necessary to 
rewind the wire on a bobbin that can be passed 
through the ring freely during the course of the 
winding. The turns of wire should be wound as 
tightly and as closely together as possible. When 
the last turn is wound in position, the covering 
at the end of the wire is removed. This holds for 
the beginning of the winding, also. These two 
raw ends are twisted together and soldered. 

Starting out at this point, the build=> pzoc2eds 
to count carefully the number of turns cf wire 
on the entire coil. The resulting figure is divided 
by three so that the coil can be divided into three 
independent coils as the wiring diagram specifies. 
After the coils have been established by counting, 
then the builder carefully proceeds to remove 
enough insulation on a single turn of wire at each 
of the points and to solder carefully a connection 
of flexible wire. To do this it might be necessary 
to lift gently the turn to be soldered out of its 
position and slip a piece of thin fiber underneath 
it. This will prevent breaking or burning the 
insulation on the adjacent turn of wire which 
might eventually cause faulty electrical condi- 
tions. 

After these connections have been established 
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by soldering, the fiber strip is removed and re- 
placed with a short length of electrical fric%ion 
tape which is used to cover the soldered joint. 
For a professional job, it is necessary to install] 
three binding posts on the base of the instrument, 


.These posts may be fastened on a small strip of 


bakelite or fiber and all connections should be 
established by soldering. It is necessary, also, to 
form a small wooden pedestal for the compass 
which is mounted in the exact center of the 
Gramme ring. The compass can be of the ten- 
cent-store variety; household cement is used to 
hold it on the pedestal. This is not done until the 
instrument is finally set up for use, however. 

The rheostat or variable resistance element 
may either be made in the shop or it may be 
purchased. The supply of 12-volt d.c. may be 
obtained from a number of sources. Inasmuch as 
there does not need to be a constant current drain, 
any dry cell unit will offer long and faithful 
service. Current need flow only during an actual 
reading, and so a small switch should be placed 
in the battery circuit to open it when the equip- 
ment is not in use. 

The resistance unit will have to be mounted in 
such a way as to protect it from the elements, 
and an old auto horn cover is excellent for the 
purpose. The rheostat unit mounted inside will be 
snug and comfortable. It will be necessary, also, 
to solder some sort of bushing on the top of 
the pressed metal compartment, as will be seen in 
the drawing. 

If the builder wishes to wind his own 360 
degrees of variable resistance, this may be done 
easily. For this purpose a 1” section cut from a 
piece of 2” or 214” bakelite or fiber tubing should 
be obtained. The resistance wire is wound on this 
in such a way that the two arms or contactors 
can ride freely over the entire surface of the wire. 
The resistance of the wire itself may vary over 
a comparatively wide range but voltage in the 
circuit will have to be changed accordingly.— 
Ramond F. Yates. 





FOR THE DURATION 


lf your copy of Mechanix Illustrated fails to 
arrive at your newsstand on time, please be 
patient. Remember that the nation's transpor- 
tation system is all-out for war, and that distri- 
bution of Mechanix Illustrated to your area may 
often be delayed for several days to make way 
for movements of fighting men and their supplies. 

But remember, too that paper rationing has 
forced a reduction in the number of copies of 
Mechanix Illustrated that can be printed AS- 
SURE YOURSELF OF GETTING YOUR ME- 
CHANIX ILLUSTRATED in these days, when it is 
bringing you more important news than ever be- 
fore, BY RESERVING YOUR COPY AT YOUR 
NEWSDEALER'S EVERY MONTH IN ADVANCE, 
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Terror-Troopers 
[Continued from page 49] 





was made safely because an American warship 
knocked gut the enemy searchlights on the hill 
behind the gun emplacements. Advancing on the 
town, the Rangers were met by Italians who were 
eager to surrender and were obliged by being im- 
prisoned in their own jail. The gun crews of the 
.75’s surrendered when half of the guns were 
knocked out by the accurate fire of the Rangers’ 
handy portable mortars, but the Germans held 
tenaciously to their position on a mountain behind 
the town. On the 12th the Germans counter- 
attacked, but without success. On the 13th they 
began a steady retreat that carried them back into 
Italy, the Americans following them closely all 
the way. 

In September the Rangers made their third in- 
vasion, crossing from Sicily to Italy. They landed 
on the 9th at the town of Maiori, north of Salerno. 
Here they ran into the toughest fighting they had 
yet encountered. The strongly entrenched Ger- 
mans fought hard for every inch of ground but 
were pushed steadily back. 

The Rangers were the first American troops to 
receive the Commando training which is now 
given to all infantrymen. They proved that 
American soldiers could take such tough training, 
which made it possible for them to meet on equal 
terms the hardened veterans of Rommel’s Afrika 
Korps. But with all troops receiving -this train- 
ing, the need for such specialized units has 
lessened. The Rangers were pioneers, and the 
value of the job they did is out of all proportion 
to their numbers. 
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FOR HOME REPAIRS 


Keep your heating equipment in repair with 
Smooth-On No. 1. Stop leaks, seal cracks, 
tighten loose joints and fixtures. Repair 
steam and water pipes, boilers, tanks, pumps, 
radiators, auto cylinders, crank and gear 
cases promptly. Tighten tool and utensil 
handles, drawer pulls, casters, bolts, screws, 
etc., with Smooth-On. No heat required, no 
experience. Sold in 134-o0z., 7-oz., and larger 
containers by hardware stores. 

FRE HANDY REPAIR SiiniveSrenairs. 40 pages. 170 diagrams, 
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Smooth-On Mfg. Co., Dept. 69, 
570 Communipaw Ave., Jersey City 4, N.J. 


. P ° ° Please mail me my Smooth-On Manual 
Migratory service plants, ranging from station 
wagons to ten-ton trucks, follow advancing units —— 
of America’s airplanes on battle duty, ready to a ea ai in a i 
diagnose and repair airplane damage. aatees 


Most important astronomical instrument of the 
Middle Ages was the astrolabe, a graduated circle 
with sights for taking the altitude of sun or stars. 











DESIGNERS, ENGINEERS 
DRAITSMEN, METALSMITHS— 


NEW—100 clear and concise weld- 
ing design ideas gleaned from 
——- experience of others. 
very idea clearly shown by draw- 
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without this book, nothing else 
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We're just little people 


We're inst plain folks : .. but 
We're the folks who made this country! 
And we’re the folks who will save it! 


The first thing is the Enemy. The second is the 
danger of Prices Getting Out of Hand. 


—with 131 billion bucks in our pockets. 


That leaves 38 extra billion dollars. 


need, bidding against each other . . . forcing 
prices up and up! 


some more—and again wages go up. So do 
prices again. 
And then where are we! 


But us little guys—us workers, us farmers, us 
businessmen—are not going to take the gasy 
Way Out. 


We're not going to buy a single, solitary thing 
that we can get along without. 


ot higher prices for the things we sell. 
We'll pay our taxes willingly, without griping: 


We'll pay off all our debts now, and make 
no new ones. 


We'll never pay a cent above ceiling prices, 
And we'll buy rationed goods only by 
exchanging stamps. 


We'll build up a savings account, 
and take out adequate life insurance. 


We'll buy War Bonds until it really pinches. 


compared to the ones our sons are making. 


HELP 
Use it up...Wear it out. 


Make it do..;Or do without. KEEP 


tion; and contributed by the Magazine Publishers of America, 
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Save it from two things it’s got to be saved from now. 


Here we are this year—after we’ve paid our taxes 


But only 93 billion dollars’ worth of goods to buy: 


Sure, the easy thing to do is to take that 38 billion 
and start running around buying things we don’t 


Then people want higher wages. Then prices go up 


We’re not going to ask higher wages for our work; 


Heaven knews, these sacrifices are chicken feed, 
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Long Tom 


[Continued from page 70] 
besides. So far Long Tom has not duelled with 
enemy warships, as far as is known, but that is 
due mostly to the scarcity of enemy warcraft in 
the Mediterranean. 

In March 1943, Long Toms shelled an enemy 
airport near Maknassy at long range, destroying 
five enemy airplanes. At about the same time 
Long Toms took on the Ténth Panzer Division 
at 18,000 yards. In spite of the handicap of separate 
loading ammunition, a battery of four guns pro- 
duced a little better than one round per minute 
for an hour. The German tanks crept in to 7,000 
yards, a bit too near for the Long Toms, but then 
turned to retreat. The 155’s got them within range 
again and when the Germans finally retreated out 
of range they did so minus five tanks which were 
credited to the battery. They were large ones too, 
PzKw IV’s and PzKw VI’s. 

An especially interesting artillery duel, with 
German 105’s or heavier on the other side, de- 
veloped in the Medjez area. The battery of Long 
Toms changed positions twice, the Germans find- 
ing the first two of them and bombing and shelling 
them furiously for weeks. The Long Toms, sitting 
undetected in their third position for 18 days in 
a row, fired daily on a variety of targets. The 
Germans, unable to find that position, spent a lot 
of ammunition on the first two that had been 
abandoned, and even more on a dummy position 
some 800 yards from the real one. 

Finally, on the nineteenth day of this, the 
Germans did find the true position, but it didn’t 
help them much. The Americans had prepared for 
just this possibility by digging slit trenches, which 
protect their occupants except in cases of direct 
hits or very close misses. Still, the Germans might 
have inflicted casualties on the battery if their 
own emplacement had not been such that the 
American firing officer could see the flash of their 
guns. Whenever he saw the muzzle flashes of the 
German pieces he yelled “On the way” to his 
battery. They could not hear him directly, so that 
the warning had to be relayed to them, but in spite 
of this delay they still had some three seconds of 
grace while the German shells were in the air. 
During these three seconds they dropped into 
their slit trenches, then, as soon as the enemy 
shells had exploded, they clambered out and 
raced to their own pieces and replied. 

After an exchange of several volleys the 
Germans gave up. Two of their pieces and one of 
their prime movers were ruined. 

After North Africa was won the Long Toms 
moved on to Sicily. It is a matter of record that 
enemy resistance—where it occurred—was broken 
by concentrated artillery fire, the guns being 
hauled up where bombing failed to do the trick. 

Now the Long Toms are in Italy. We are sure 
to hear more about them before long—indeed, 
with heavy artillery on first priority along with 
landing craft, we'll hear plenty. 





When Answering Advertisements, Please Mention MECHANIX ILLUSTRATFN 














ELECTRIC 
OUTBOARD MOTORS , 
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While they last, these well-engineered 
factory-built, motors offer you an op- 
portunity for fishing and healthful re- 
laxation without using needed gasoline. 
Complete with adjustable transom bracket, till- 
er grip switch and efficient metal propellor. 
Power enough for boats up to 16 foot...ideal 
for trolling ... silent, sturdy, simple. Operates 
on one or two 6 volt storage batteries. Price 
$49.95, less battery. 


UNIVERSAL BOAT AND LUGGAGE TRAILERS 
Will handle any flat, vee or round bottom boat up to 18 
foot. S-C Trailers are well-engineered .. . sturdily-built 
with an all-metal chassis. Complete with ball-hitch and 
ball, and tail light. Drop-center wheels take standard size 
tires. Shipped in sturdy case, 78" x 4214"x 12", which 
when fastened to chassis forms utility body or luggage 
carrier for 1000-Ib. load. Assembled easily and quickly 
by anyone. Price $89.50 less tires. 

Above prices are F.O.B. Silver Creek, N.Y., 
local marine or sporting goods 
dealer. Ask him, or write for 
descriptive folder. Retail orders 
sent to the factory will be shipped 
Cc. O. D. Supply is limited. 


or thru your 








SILVER CREEK PRECISION CORP. 


1 Mechanic St., Silver Creek, N.Y. 


Cee meen | 
ACHROMATIC OBJECTIVES 


Aperture Focal Length Price 
57mm 142mm $6.00 
33mm 250mm 4.00 
20mm 150mm 2.50 
53mm {40mm 3.00 
32mm 140mm 2.00 
Send for free list describing many other items. 
Mayflor Products Corp. Katonah, N. Y. 





START YOUR OWN manerioTunme 
Our Home Training Course Prepares You 
Now—in your spare time—you may learn how to manufacture and 
merchandise special articles from our “‘special process’’ flexible 
molds for the casting of plaqves. All materials furnished, with 
copyrighted designs and license for manufacturer with free con- 
sultation, Write TODAY! 


ROYAL PLAX, 328! N. ne Fremont St, Portland 12, Oregon 


CAMERA FANS! 


write for 


NEW, FREE BOOKLET— 
“How to Care for Your 
Photographic Equipment’ 


Timely, full of helpful hints, tells you how to 
conserve your photo equipment. Get your 
copy NOW! 


The Kalart Company, Inc. 
Dept. MI Stamford, Conn. 
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Now Plates CHROMIUM! 


ALSO GOLD, SILVER, NICKEL, COPPER, ETC. 
War In me y tee — You Profit! 
New, patented invention makes possible 
big earnings AT HOME. Replate auto- 
parts—worn articles in homes, stores, hotels, 
restaurants, etc.,with Garehie, — new 
coat of metal—with stroke of asy, 
simple, quick. ae Sold. Silver, Nickel, 

Cadmium, ete. E ae ye 
complete, syaty for use. = sh a 
Clear from $2 to §5 an hour in li Ptime Youd 
ness. Small AL starts you in business. 
Steady repeat. Machine 8 can ik et for Ary in 
week. Send TODAY MPLE 
and illustrated BOOKLET h how A can have 
life income from a business of YOUR OWN 
it upon satisfied customers. Act at oncel 
WARNER ELECTRIC COMPANY 
360 N. Michigan, Chicago, Ii., Dept. 510 





WARNER ELECTRIC CO., 360 N. Michigan, Chicago, {l., Dept.510 
Gentlemen: Send me Free Sample and Illustrated Booklet. 












Name. 
] Address. | 
L cv oD: State cae 













Here’s the model of the hour! 
An authentic 1” to 1’ scale replica of 
the U.S. Army Jeep. There’s nothing more fas 
cinating to assemble; nothing you'll be more 


<. > 
Overall 
Length 934” proud to display. No special tools necessary, 





Kit contains everything — Full size, step-by-step 
plan. Completely Finished wood parts. Detailed 
printed parts in Color. Five finished scale 
wheels. Glue, Paint, Etc. Get your Jeep Kit 
today. Send check or money order to.., 


25 


Post Paid 











H. F. AULER CO., 167 N. Broadway, Milwaukee 2, Wisconsin 













CRAFTSMEN — STOP RUST WITH 


® FIENDOIL @ 


Protect tools, clean and coat them with this anti-corrosive 
favored for years by gun and tackle users. Get it now at your 
Sports or Hardware Store. 


2 Oz. Bottle — 35c 
McCAMBRIDGE & McCAMBRIDGE CO. 
Baltimore 


a 3 WOOD WORKERS 


AZING BOOK FOR Y 
Harold font wants to send you he iz revised 





imported and American woods, 
Send only 10c to cover postage ar ns 
dling. Those already eaneins this c atalog — 
send for revised she 

CRAFTSMAN wooo SERVICE Co. 
2729 S. Mary St., Dept. G-46, Chicago 8, I!!. 













SWISS MADE WATCHES 


Wear 10 Days at Our Risk ! 

Swiss made watches are renown for accurate time- 
keeping. This men’s watch has a sturdy, finely- 
constructed chrome case, an open figure dial, genuine 
leather strap. SEND NO MONEY! Just pay postman 
for wristwatch $8.50 plus few cents postage and 10% 
Federal excise tax. Wear for 10 days on our money- 
back if not satisfied guarantee! Rush orders today 
—supply is limited. OGUE co., 7759 ‘S$. 
Halsted, Dept. MM-20!, Chicago 20, III. 


AAP B 


H-C PELLETS ARE AVAILABLE 


at dealers or direct. Cal. .22 and Cal. .177. Production of 
all models Benjamin Air Rifles and Benjamin Air Pistols 
has been suspended for the Cy ny as om facilities are 
engaged in War Work. WRIT ‘OR OUR I — 
PRICE LIST and BUY MORE Wak BOND 





























UNTIL VICTORY 
If your copy of MECHANIX ILLUSTRATED 


doesn't arrive at your newsstand on time, please 
be patient. Remember that the nation's trans- 
portation system is all-out for war; and that dis- 
tribution of MECHANIX ILLUSTRATED to your 
area may have had to wait, to make way for 
movements of fighting men and their supplies. 
Remember, too, that paperationing has forced 
a reduction in the number of copies of ME- 


CHANIX ILLUSTRATED that can be printed. 


The July MECHANIX ILLUSTRATED is sched- 
uled to appear June 9. 


MAKE SURE OF GETTING YOUR COPY BY 
RESERVING IT AT YOUR NEWSDEALER'S 
IN ADVANCE 





BENJAMIN AIR RIFLE CO., g14 Marion St., St. Louis, (4) Me. 
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“All Things Are Possible 


People often say: “If only I could BELIEVE.” 

Belief is a quality of thought that can be ACQUIRED by 
practice. It is easy to believe in something that you KNOW. 
For example, you have no trouble in believing that two and 
two is four. It is equally easy to believe in the power of 


God when you KNOW and UNDERSTAND what God is. 
ALEXANDER KEENE 
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Box 301-B 


eee 


To Him That BELIEVES” 


(Mark 9:23) 


Solve Your Problems By ONTOLOGY — Free Book Points The Way 


x 

s 

s 

t 

: 
Send for FREE 32-page book entitled “Prayer That 6 
Works. a 
Explains how to gain MIND POWER and PRAC- § 
TICAL FAITH through a scientific understanding § 
of true CAUSE and EFFECT. Simply send this ad 8 
with name and address today, or mail penny post card : 
s 

a 


for your free copy. No obligation. 


SEDALIA, MO. 
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Hel | Get Pre-Flight Training—£asy! Quick! [36 Industrial Training Models 
Ideal! its both cl wor! ° 
r Build Cleveland Models ; By fy ade L "ses ewer aay 
ia the Air Forces Build” . 
ei a L Build these big 3- 
Each ry realistic 
beauty. 
‘ eat PE Messerschmitt 
. ~ Hawker ‘‘Hurri- 
— Kit T-76: Bell ‘Aira- 
—— Grumman "AVENGER" TBD Grumman “HELLCAT" Kine, curtion ping “HBS: boskheed P.38 
ica o} si 1a’ 7 rful_car- ; , en 
re fas. peso bomber of Atidway Toland fate. Fier-based. plane: ” Called Pithe pilot's eat cages {showed Cit TES: ASS “Mustans” 
Spa dream. Span 
} more Rit SF- De > Master $Q00 c-D ctar Kit SF 5 Seliamaihinae $350 ach complete Kit, only $1.50 
>ssa Send Se for new No. 4 —_— 
ry. catalog (none free). 
ae “gears § for See your denier Sire. if he can’t supply 
J ou, order ne ep 15c¢ 
. Build America’s Biggest $1 Model : | Zockingpostage’ charge on ali orders, 
scale SUPER CONDOR Soarer—stronzer, long- iL. 
2p Ki? er flights, more graceful lines, con- 
struction simplified. Easier than $} 
P eee ever to build. Kit E-5019, only 
“World's L t Mfrs. of li 2 
consin CLEVELAND MODEL & SUPPLY CO. ““mcc3i Airock Sint. Yors*"” 4508D53 Lorain Ave., Cleveland 2, Ohio 
Ty 
BUILD MODERN STREAM-LINE Superseal Joints with 
Three- -room house 22x24 as low as $100, big STAY TIT g 
garage, 20, tor mate Cement composi -_ 
ive tions. ‘Ten a ee N .-¥ —_. —< apply: 
” sav 3. « a Zz. - 
ur Hiretime Insulating. ; ‘Toot, wails and igutters CAULKING COMPOUND 
mn one. arm yuilC ings or a ew ollars. St s nu te a i 1 ks. Read 
gt gr gg Re ae 









floor and wall tiles in colors with molds, , pale > We 
jen forms, or trowel. Make durable wall- 7 oa. lRmateo’ ay 
d of sawdust composition at little or no es and other Stay-Tite products. 


so furniture and toys. Guarantee 


1 ’ 
jllustrated book of instruct tions, 98. 00 with 24 page booklet, “40 STAY-TITE PRODUCTS co. 











NOME INDUSTRIES 1318 So. 30th Ave., Dept. MX, Omaha S, Nebr. | Dept. Mi, 3107 Detroit Ave., Cleveland 13, Ohie 
' PARTS CATALOG What Every Mason Want 

TRAILER BUILDERS at Every mason Wanis 

fa eT) «(We'll save you money on everything. Largest We have Important Masonic Books 


and most complete trailer builders’ aupply 
house in the United States. Member TRAILER for Blue Lodge, Chapter, Commandery, 


COACH MBHS.’ ASSOC. Send 10¢ for parts Scottish Rite, and Shrine. 
OUR RITUALS ARE USED THE WORLD OVER 


Send for free catalog of books and rituals for Masons, Odd 





Complete plans and | 
Building Instructions 25¢ catalog. 


NATIONAL TRAILER EQUIPMENT CO. Fellows, Knights of Pythias, Knights of Columbus, Elks, etc. 
' on Go, Gena O14. Milwaukee 8, Wis, | EZRA A. COOK, Publisher, P. O. Box 796, CJN, Chicago 9, lil. 
° RE — 





| AUTOMOBILE RACING BOOK (Fitth Edition 


12 Chapters, 77 Illustrations dirt track, championship 
and midget cars. How to build engines, chassis and 
bodies. Why the fast ones are fast and 
how to make them fast. How to speed up 


















Modernize Your Gun! Improve Your Score! 


Ford V-8 cars and rebuild Ford A . te- 
and B engines. How world’s record Most durable grips made. Positively un- 

cars are built. Official AAA breakable! For Colt, Smith & Wesson, Hi-Standard. 

midget rules and _ international Ortgies, Luger & Mausers in a wide choice of beautiful 

formula. Order NOW! $1.00 Post- o—, » —s poe an onyx, etc. Low prices. FREE 
paid; $1.30 C. O. D, Money back if not satisfied. G. 

RAY F. KUNS, Dept. A-47, Cineinnati 27, Ohio SPORTS, ING. (Mis. y' 2850 N. Clark St., Dept. R-6, Chicago, Ill. 











VALUABLE TIME 


and MONEY! 
AMAZINGLY SIMPLE & EASY TO OPERATE 


A 
This portable Dynamic Welder—easily car- ~S : = Once vou see a Dynamic in 
ried right to the job—plugs into any con- <a 5 =a cperation, vou won't he withs 
venien out it. ts simplicity w' 
ent, properly wired 110 volt = aes you, fa a pene Ge 
>. 


‘7 







light circuit—works on Iron, Steel, Dynamic only costs you 
about 6c a day 


and other metals —has 2 
Comes complete with helmet, 


SS, ronze 
eight Metallic and carbon arc weldin 
heat stages—does work you would thin 


only possible with a larger, more ex- tods, cables, electrode holder 
pensive machine. COMPLETE and operating instructions, 
ete. 
DESIGNED TO DO HIGH GRADE WELDING INEXPENSIVELY | Wri.. today tor tree priority 
Maintenance Ben, Fa rmers; Mechanics; Machine Shope: Foundries; Auto, Generai pois Bg A naatiouiare on 
usa, chat dney cannot aford to be wichout {ems and ' #0 indispensable and | tay eer ok 
w nou t 

If, inexperienced, you can casily learn to do a variety of high grade beg 3 jobs b: ey 7h on wih 
ollowing the practical, simplified operating and we elding instructi guished. they, are still available. Get 





DYNAMIC WELDER CO., 13-AX, East 23rd St., Chicago 16, Ill. | cstalls on our 10-day ‘trial 
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Continent Of Tomorrow 





[Continued from page 62] 


not only of diamonds but of gold nuggets, during 
the 1926 drought, without lifting a finger, you 
might say. The harvest lasted until the rains 
came and floods followed, which again buried 
the treasures beneath millions of tons of high 
waters. 

A little town of a few thousand inhabitants, all 
people connected with the mining industry, is 
called Tumeremo. Gold is shipped from there up to 
Ciudad Bolivar on the Orinoco, via airplane, for 
refining. Some 60,000 ounces a year. They call it 
the Gold Capital. 

The Mayor of Tumeremo is an enterprising 
office-holder and carries on a considerable mining 
activity on the side. Which side, is never men- 
tioned. He will grubstake any ambitious “panner.” 
He overcharges them enough for supplies and 
equipment to defray any under-valuation on their 
part; which seems fair enough. 

Venezuela is lousy with money, and so crazy 
about it that they have forgotten all about food 
and progress. No taxes; no public debt. Yet, they 
don’t raise half of what they need to eat. They 
have to import it or go hungry. They do both— 
as you'll soon find out by missing good things to 
eat and paying a scandalous price for what you 
do eat. Get out of range of the oil companies’ good 
roads, and you will get stuck in a wilderness. 

On the map, it looks so easy. The best bet in 
all South America. Four and a half days and 
you're there. 

High prices and low living standards begin at 
La Guayra, where your Graceliner lands you. 
You can’t bring anything into the country that is 
good to eat or to make use of. You fight your 
way through the customs barrier and the immi- 
gration authorities. They motor you 25 miles 
over the mountains to Caracas, the capital, where 
they soak you $10-plus for the cheapest room in 
the best hotel, that would be called second class 
back home. Haircuts, one dollar up. Cigarettes, 
40 cents a pack. Drinks, one dollar. Food, more 
than double what you were paying for it in 
America. Cost of clothing, out of sight. So be 
prepared with a wad when you go to Venezuela. 

But don’t be discouraged. They’ve got the goods, 
if you have the patience to “make them up” and 
the tact it takes to deal with them. 

Perhaps a good line to paste in your hat is, “go 
south.” 

However, you might first look over the fine 
coffee country that lies to the west of Caracas, 
beyond Lake Maracaibo in the foothills of the 
Andes. Also there is some of the pleasantest coun- 
try on the continent over in the direction of Mara- 
cay on the road to the seaport, Puerto Cabello. 
Most anything you find up that way will be easy 
going, compared with what you are going to go 
up against “down south.” For civilization, such 
as it is, and equable climate, lie almost wholly in 
the more populous sections of the north, But the 
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greater fields of opportunity lie in the so 

By “south” is meant a vast area greater than 
all our Southern States. It has everything, excep} 
people, roads and civilization. It is happy hunti 
ground for pioneers. 

In addition to the Orinoco regions, which w 
have already penetrated in our search for gol 
and diamonds, there are thousands upon thou 
sands of square miles, where almost every kind) 
of food grown elsewhere in the "world can be) 
produced in abundance. The Grand Savannah 
alone, with its llanos, or prairies without horizon, 
is capable of sustaining millions of people, dwell- 
ing far beyond the coast of Venezuela. In one part 
or another grow rice, corn, sugar, wheat, beans, 
potatoes. Even all the beef—and more—that the 
country is obliged to import in quantity, could be 
raised well here, with all the complementary bys” 
products. Mahogany and red cedar forests abound 
—to no profit, because the cost is $170 a thousand, 
making white pine shipped from the United 
States, with a high tariff wall to climb besides, 
cheaper to use. 

Why? Well, there are many reasons, all of which 
can be overcome and cleared aside by enterprise, 
Not money, mind you, because they have plenty © 
of that, but enterprise of that variety for which” 
America is famous. 

Throughout this vast region of the south, there 
is practically not a single all-season highway, 
There are scarcely enough good roads during any 
time of the year to carry to market the country’s 
meagre production. The whole of Venezuela, 
which is 900 miles long, has a total of but 550 miles 
of railroads. Here is a so-called “agricultural” na- 
tion that does not raise enough to feed itself. 

Hog raising, horse breeding, poultry, turkey, | 
duck and goat farming could readily be made 
generally profitable undertakings. For one thing, 
only a small portion of the endless llanos prairies 
are fenced, which leads to the mixture of good 
stock with bad. There is no large-scale cultiva- 
tion of grain with which to feed livestock, con- 
sequently what little is raised is poor in weight 
and the hides pierced with gadflies and ticks, 
rendering them unfit for first-quality leather 
goods. Good flavored fruit abounds everywhere 
—bananas, pineapples, plantains, mangoes, pap- 
ayas, breadfruit, avocadoes—but it all suffers from 
lack of scientific attention and most of it never 
reaches a market. 

If you know the technical answer to any of these 
questions, then Venezuela is the place for you to 
seek your fortune tomorrow. But until you can 
prove your worth, you will find these Venezue- 
lans tough hombres to deal with. After that, if 
you’ve got what it takes, you will find them ready 
to back you to the limit. 


A botanist reported that in five years he pulled 
37,639 weeds from a plot of ground ten feet square. 
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